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PREFACE 

Thii book i* iutrodMl nulnljr for the truninj; of etadente in the 
^nrrml method* rmplojed In the identific»tk>n of org&nio oon]> 
pound*. 

During; the perpention of the book the *wthor pereonnllj «. 
erabied over tCO jmrrlr ongftnio •ubcUnoei end • Ur^e ntimber of 
their meUSie denrttitTe. CondiUenu, neoeeKuy for » definite 
reault, were found for erery lert, end then *y»tenuUe echefae* of 
*tudy«ia *ee« built up. The *01*1 deriruliTee, to be peepMod foe 
(de&tific*tiion putpoeee, h»Te been eerefally •elected- Where eHern- 
eUte* were ponwhle, Ihoee with Twy low or eery high mehing 
point* htre been keoided. The Author h«* prepem! aU the derirA- 
tim mentioned And determined their mehing pointA. This work 
hA* been rAnied out in order that delAOed method* of (erpArsUon, 
either genrrU or fpeeUl, oouU be cieen. ; aIm in a OocuiiderALt* 
numbn of rA*e* for the of deridmR between the wVWy 

different taIw* for the tse}Un£ point of a pArtkidAr compouad 
irfreo In work* of referriKW. For p n fpcwee of rooMOie, denrAtire* 
for whoee prepAeAtion only reUtireiy fnetpen»iTW reAgenU Are 
rwpumf, hAre Um rhowm. 

By folferwtng out the ndweiee aaI the inetrurtwin* for the 
IwefATAtkiu of denTAtteeA etodrnts obtAin deriMTe msh*. And 
lhn» fAin eenfidmee In their work. 

rATtiruW AltrgtkWi hA* been p**! to the reejuirementt rf ff-*rinA- 
oeotind etielenu. the xJ w m ee |vrmitltn); (f the repel tJeRt.£oAtJw* 
rf the msjonty <f the Ampte erpAue oncapnond* Inrjaifd in the 

Th* time feeior he* aIwao* kept Is Rhel, the eiamms 
brsee f.w the rA»ino» tr*»t»ar»A* henne lenO i wmd The tman* 
f.W the hydro} noe, Wtider the epenre&d oeexiitewn. *# Aimel 
fro tetete ere yttm. Thu* if as ester t* to }■• kydRinsd 

ta AA rXAttinsunn, or dumy a Irwf pruite*! pefv*l. one wherk 
i* WD-tAfie msy Iw rhown frrea the IhKa, 

For etniem* uktnc tenm oe u rerA. bet tww tee pi ir m f Aoelyteak] 
wwk, th* Wc4 yrorvW tAp»i eseecAwe is tief p r' le — «, eerjlryed 
bk jwwtkrtj rrpjue wrek. tVenf the etrsTS «f oaV. 

eUwire «wr« |wn t-aw d*e or mnnnf <*4>V«A* ten |A)a 

te 



rRrr.vrf: 

#tfrf{rtnrf« in * dhm limf*. awl w 
l,}ll« njwn*" l»> Ih" J(w!i'.r)?inT> ih’'X *iirinUng. A •f'rfa 
tif ittrK Inmjttnst •atljr'*!*. I* Inririffrcf, 

(Vrt*in r>f rrTmjwfnrvIj* h^n amittfl, a* it 

PkJ^rril nriltifi/ Ittpi itrwl<rntp wilt ^nc^unti'f tfc^'ni; tH 
f>f tipn* »nrt tMr m/v*r «7mpfi*T ioJms'^U 
li»»jr>tyl lh« of Ifjo vork. 

T?w »«t^or hjM aimrvl at fmrlf cing an rwwnfialJ/ prtrtfcal 
Ji/'ttrr* cHroiintl of{ttA(i«irvt anti rf|i|afuitiorv« hATo L»»n on 
of Orgtnh Chfmltttf wili ttinttillf h*> tittmding i 
KTur**^, whrro oqtmiloTM will bo jfirm anti reartions «pl 
In tbo c**ia of thr nmpJrr compouiyl* giren for klmtiSattiot 
aogIpiitKl tijat , aRor tho ojtnpJrtton of thoir practioul work, rtt 
ahouM ^ro an aoewint of tlio rwiotiorw Inrolreil, gsinin, 
rrqulml Information from I'rttiro notoa, loxt-books, or 
aourroa. Knowlftlgo p%lnr<l ia tbii way irUl ba fsr iBOm int 
Ing, and will bo retaliiod for a longrr period, than If acq 
without offoft. 

Aa but four namca are mentioned, a general acknowfodginr 
here made to all chemiata whose work haa been atiiiwd. 

Tho author ia greatly indebted to hia eollcsgue, Mr. 31. f>: 
wood, M.A. fOion.), for bis earefiUand helpful criticism of the 
H. MIDDbETO 

Tek Sekiob Ciiemioal Laboratoby, 

Bbaoyord TKCiimcAL Collkoe, 

December 1938. 


PREFACE TO THE SECOND EDITION 

Some of the achemes for the deternunntioa of the doss o: 
compound have been rewritten so that by applying oil the teats 
the scheme considcrabJo information concerning the presence 
gronpB in an organic compound, not listed In the book, may 

thirty more compounds, mainly aldehydes and kekan 
have been added to the lists of suhstances. ^ ^ 

Seplemier JDIS. 
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INTRod UCTION * 

> impounds. 

when the Bul»fj.^^“* may be I<.f» 

“ *ha CMo of On platininn^^r 

* ^1 snrfaeo is '“hsUnces dej^t^ poreelaw, ©r 

that on 

^o prodnetioa of a .,. *o«- 

piiia Vb^lJr® •nh^0(, ^ 

.£-5SS-2£?«^^ 



2 INmOPt/CTIO?! ‘ 

mffihAfft) «rh^n with «?pp<'f oiHs h BOt 

tnrOt whlh>, eming (o (hm tiayi Intrtlrrrl In (lift eooipW« dejb^ 
of Ihn »n»! Ilift wpjwi' Th* few common orgamc 

rabvtAncm whkh, if unhjdratu, conUin no hjrtlrog-n {« ff.jC»rbon_ 
Jclrtchloffrlf*, firiiirhtoroeffiiin**, mrtuCTig oinlAfce. ctc-j pcg^ec t 
no dilTicnU^r In ilctcctlon. ' 

Tho pfwncw of oxygrn It ustwH/ Inferred by the recognition, 
during tho Iclcntidcatjon. of a charictcriatlo group c g. — OB. 
The nc»t procrduro ft unuiVf th« detenshstJoa of tie cl«s of 
the compound, l.e. to Mocrtain whetlicr it it en alcohol, earbo- 
hydrato, amine, etc. 

I^nalJy the compoond it Identified U a partfcnlw mciabw of » 
data by aome or all of the fotloiring methods : 

(o) comparison of the physica] properties of the substance with 
tboee of kaotrn members of the class. 

Jify application of spedal chemical t^ta. 

(c) preparation from the compound, if possible, of a pure sohu 
substance known as a " derivatiTB,” and determination of 
its melting point. Bcference is then made to a list of melting 
points of the particular derivatives in order to ascertain if 
the melting point obtained is identical with, or near to, that 
of one of the derivatives in the list. 

( J) quantitative work, e.g. determination of the equivalent weight 
of an add, or estimation of the percentage weight of « 
ticnlar gronp present. 


EXPtSRIMENTAL TECHSIQVE 

The substance to be identified will be referred to throughout th< 
book by the letters O.S. (s original substance). 

(I) Measurement of quantities, etc. 

In all the tests given the quantities which produce suitable 
results have been found by trial, hence to ensure equally definite 
results quantities approximately equal to those mentioned should 
be used (the word “ approximately " should not bo interpreted too 
liberally). Tor either a solid or a liquid a certain depth (referred 
to for oonvenieneo as a “ layer ”) in a test-tube of the width ttaniJly 
employed (( in. diameter) is mentioned, the depth referring to the 
vertical distance betvreen the surface of the substance and the 
lowest part of the curved bottom of the tube. 

Except when the word “ measured ” precedes the figure, the 
measmements are intended to bo made roughly with the eye, hut 
It might he advisable at the beginning to gt^ce at a rule. 

It ^ould bo noted how much of a soUd substanee It is neoeMaty 
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» TOrra Fon elkmknts 

If os. hM fiat mftrft wjtfi (An wa(rf, » cfrop of Mias to 
l<in, BfvJ ftllYrw to iMrwI nntil thu lAyrrs iepftr»t«, 

A TfoJet*c»>l«irffI lofntifm of iorlino In 05 lwllcnt« th« »b!«rt 
•f O In th«* UtlAf ; If tho coloar of th« •olatton U n4 oi brcm 
yS. in»jf, ot m*y nr>t, eontoln Oj 
(3) Sodaot/mo teit for ff and Ifjf. (S«« note*./ 

// OS. it 

fa) a tolid, grind «n ammint of frwhl/ fgnitod *o(U-liino whlc 
rould rongiiljr fill tho tmlb of *n Ignition tnbe with ftboot of i' 
>alk of 05. riaco nilTicimt of tho mixtoro in the tnbe jnst t 
ill tho bulb, JJw>t the bojb by rotating it orer * smAll flame »n 
lold A p{c<» of moiaturcd red litmna paper aboQt } in. from the moot 
>f tko tube. 

If (1) tho colour of the litmus paper is changed to a definite blai 
the prcflenco of ^ In 05. Is indicate. 

(U) A groy sublixoate la formed, rub it with tho end of a match 
stalfc. Tho formation of metaiJio globules indicates thaf 
O.S. contains Hg. 

(b) a liquid, Jntroduoo into an ignition tnhe sofficient of it to 
mlf fill tho bulb and add dry soda-lime to within about | in, of the 
nouth of the tube. Heat the tube, beginning at the top of the 
loda-lime layer and slowly proceeding downwards towards tho bulb. 

Hold a piece of moistened red litmus paper about i in. from the 
nouth of tho tube. If tho colour of tho litmus paper is chan ged 
o A definite blue the presence of K in 05. is indicated. 

'Tons. 

(i) The absence of alkaline vapours on beating O.S. with sodo- 
ime does not indicate the absence of hf in 05. 

(U) If O.S. Is a solid it should bo noted if any odour (other than 
hat of O.S. or ammonia) is evolved during the heating with eoda- 
ime, aa valuable Information concerning the identity of 05. may 
iften bo gained in this way. 

Thus an odour of 

(a) phenol or a crcaol indicates that O.S. is a phenolic acid or a 
alt or ester of a phenolic add. If 05. contains 8 a sulphonio 
.cid, salt, or ester is indicated. 

(() an amine indicates that O.S. is a salt of an amine, an acyl 
[erivativo of a primary or secondary amino, an amino-acid, of a 
alt or ester of an amino-add. If 05. contains S on amineenl* 
thonio acid or salt is indicated. ^ 

7be lower aliphatto amines possess ammonlaco], fishy odours ; tbs 
dour of pyridiie is peculiar and anple/uunt ; and thecommonef 
lomatiQ amines p«wc*« odours sirodar to that of anlllns or of 



TESTS FOR S, HALOGENS & N 7 

(e) Litter almooda indicates that O^. Is » dcrivatire of ben- 
xaJdefajils (Wsnlphita tsompoand, oadme, etfl.), a ttononitrobemoie 
acid, «^t, « Mter (nitrobcmene trolled) or aa amid® (e.g. bens> 
ataid® xrhicli yields benxotutrile). 

(d) benzeoe or toluene indicates that OJ3. ia a simple aromatio 
carboxylio acid, salt, or ester. 

Wbaterer odour is detected the nonnal procodaro for identi- 
ecatitm should be continued and testa shortened or omitted 
as far as the knovrlcdge gained from the soda-time tpcst vitl 
permit. 

(4) Alkali'SUgar test for S and halogens and N in a limited 
nnmhec of eases. (^liddletdn, The. idnalyrf, 1035, lltl,) 
i/ OS> is a solid, mix an amount equivalent to trro or three 
times the hulk of a rice grain vrith shout five times its bulk of 
alkali-sugar misturc. 

Introduce the vrhole late an ^niUon tube and add aLkali-sugar 
nntfl, after tapping down, there is a column of the reagent about 
1 in. long above the bulb. 

If OjS. is a liquid, introdn.cB two or three drops into the bulb 
of an ignition tube and add alkali-sugar until, after tapping down, 
the column of (eagent extends to within about { in. of the mouth 
of the tube. 

Hold the tube borizontally (by means of tongs) and heat H In 
a flame about 2} in. high, at flnt just beyond the column in order 
to prevent movement of the tatter along the tube. Gradually 
extend the heating along the column, periodically turrung the tulm 
over to prevent undue bending. T^en a portion of the oduran 
equal in width to the flame is red-hot, bold the tube at an angle, 
•a that while Uus porUon still remains in the flame the beating is 
gradually extendod nntil the bulb as well as the ttem U in the 
flame, (it is esscntisl that the whole column of reagent beoaraea 
trd-hot before the organic subslaaTe in the bulb U heated.) Finally 
heat the whole tube to redness in a large flame for a rolnulo or 
more, then pfungo it into 10 CjC. of distilled watev contaiimd in a 
di*b. (If neoessary, break ap the tube by Upping It with the 
tengs.) Heat the rcctcaU of the dish to boding, continue boflmg 
with ftirring for } min., then Clter. (If the Citrate is nrA eolcKurleBS 
repeat the whole proee*!, CnaDy beating the whole tube more 
thoroughly.) 

Apply tbejclkiwin g t e«ta taXhc^alkahae-Ulzate: 

<«1 To I c.c. add one drop of aq. bad acetate. 

A brown at black ppt. xniicatee that OS. 

flgnc^ a, white ppt) 

(t) To J c.t. add two cw thrr* drops of aq NsOIi as>d esse er 
tsro small (xyrtala of FeSO*. bcsl f<w } csia., then cod. Jo*4 
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8 TKSTS ton 

with ftmc. ncj, hrtit to brtdiftsf *rt<f «»!. (If S k** 
li<»rn «/)() on^ pr two »lmfw of •<!. FpCI, m lh« f*^ 

»*!l famwl hj »tmf)»phrtie m»f 1u»t» !xm rwlaeed 

l»jr ihft 11 /J 

A Htif! pjit, rf rolouf irHliontro that OJS. cor.Ubu Jf. (A 
pwn toln., if filtrrwl. may I<^tb • Uoe iwodao.) 

Ifa yellow or grernliih yellow ioln. b obtained apply TtriS 
after TeetJi (e) ami (d). 

(e) To Z 0.0, add tlil. IltSOf until tho aola. fa jort acid (if Not 
8 fa prramt, then dUnte to 30 e.e. with watff and hcUdo^ 
In a dfah to 5-C c.c. ; cool), and add J-2 drops of eWonos 
water, , 

If a yellow or brown aoln. results, add about J e-®- ® 
chloroform and shake, . „ 

—chloroform coloured brown indicates that ON, contains^. 

„ •■ Tiolet „ *» 

If a violet ddorofonn layer is obtained, add Cl water any 
by drop with ehaking until the violet colonr 

If the chloroform now has a brown colour, this indica 
that 0J5. also contains Ur. - 

(d) To the remainder of the filtrate add dfl. HNO, 
aoln. is acid (if N, S, iJr, or I, is present, add to tie 
Boln. an equal volume of dil. HNO», dilate to 30 c-®- . 

dfatiiled water and bod down in a dish to 3^ e.c. ; '* 

then add 1 c.c. aq. AgNO,. ^ 

A white curdy ppt. indicates that ON. contains 
(Ignore a faint miUdness.) 


IfOTS, 

Jn^lhajkbaence of sulphide, bromide and iod ide, chloride 
may bo detecled in th^prosenco^ of cyanide as f^ ows. 

O^tEeJloErXa^'fi^with.dil. HNO,)'1a3d7T'c^f‘I’ 
A^O,, tbei^add'aq._^ mercurous nitrate (5%) with'ehaMg 
unlfl the bl ack 'colo ration first formed has comple tely j i^ 
kppearedr"^ ^ ^ ^ ^ 

"If a wbito ppt. remains, this indicates that ON. contains 
Cb (B. E. B. Clark, J.C.S.^ 1930, 1050.) ’ 


(6) Alknll (Ididdleton, TAe Analyst, 1039, 
60 , 1 ^-) 

(For advantages of this test see page 206.) 

Follow the procedure described under (4) but using alkall-smo 
s„.t^sd of alkali-sugar mfaturo. 

»v- uTkallne filtrate apply only Test (A). The addition M 
in the alkaline 



ITOTS FOR rr.KMnNTS 

Ihu mtn. Jn*t urUl I’otjf 1 e.c. of tfca «nfn. into«»tIt» 
t.l.. ftflf! 3 e.e. •mmonittm rnoJ/Wsto »oln., »hafc9, 
fUmI for 2-3 mJn, 

If (0 « yrllrtw ppt. i« fnrmrrl. tfih Indientw that 03. coat»i^^- 
(ii) no yrllow ppt, obtAlnftJ, heat to boiling »nd conbnW 
boiling for } min. or no. 

A yrllow ppt, (ndicntos that 03. contaics A*. 

Th« follotrlng dwtingubhing test ibcmld also be 
To tbo remainder of the acidified aoln. add diL NB» 
until it ia just alkaline. Pour the aoln. into a ^ 
boil until a piece of red litmus paper momentarily 
in the eoln. la |twt no longer turned blue, keepiuK 
volume between 3 e.c, and 6 c.c. by the addition, 
aary, of water. Cool the soln., and add 1 c.c. 

A pale yellow ppt, indicates P ; a reddish ppt. mdica 
the presence in O.S. of As. 

Note. 

A porcelain crucible is not advisable owing to the 
bility of calcium phosphate being one of the constitaen 
of the porcelain, 

(8) Tests for halide, sulphate, and phosphate In solid com* 
pounds containing N. 

If in addition to N ,, 

(o) halogen has been detected, to J-in. layer of OJS. in a t.t. ad 
6 c,o. distilled water, heat to boiling and if 0.8. has notdissol^®® 
continue boiling for J min. Cbol and if any solid is present 
filter. To the soln. or filtrate add 2 c.c, dil. HN0„ and the® 
add 1 c.c. aq. AgNO». A white, pale yellow, or y^ow pp^ 
indicates that O.S. is probably a halide salt of a base, I" 
similar result would be obtained with an acid hab'de of * 
N-containing carbozylio arid.) 

(6) S has been detected, to j-in. layer of OjS. in a t,t. odd 5 cc- 
dil. UGl, heat to boiling and if O.S. has not dissolved eon- 
itnuo boiling for ) min. Cool and if any solid la present, 
filter. To the soln. or filtrate add 1 c.c. aq, BaCl,. A white 
ppt. indicates that OjS. is the sulphate of a base. 

(e) P has been detected, to 3 c.c. Nlft molybdate soln. add It.O. 
of 03., shake and allow to stand for 1 min. 

_ - e.„it * *-*0.8. Is the 
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determination of PIirsiCAL 

PROPERTIES 

Determlnatloa of the meltiag polat of a soUd. 

Fit up tho Rp^rattu shown in Kg. 1 and support the 
tube hy mGAUB of a clsmp and atand so tia hottosi is 
8 in. a1^re tho bench. Into the boiling-tnbe pour a suitahle 
(seo note I) to tho depth of about IJ in. 

Place on a watch-glssa a Uttb “ 
the well^dried substance (see note */ 
the m.p. of which is to bo detennm^ 
and powder it finely by pressing^ 
rubbing it xrith the end of a snitebw 
Bpatula, 

Gently stab tho open end of • 
capillary tube {prepar^ in tho man- 
nor described on page fij soveru 
times on to a little heap of *bs 
powder, in order to intiodaco 
the tube an amount of substs 
which, after tapping tho closed 
of the tube on the bench each tl 
finally forma a tightly packed la; 
iV in.-J in. deep, at tho both 
(If the substance is waxy In nat 
a somewhat wider capillary ti 
may hare to be used.) 

lYoceed simitarfy with a sooo 
capillary tube. 

Itemore from the boiling.tubet 
cork and thermometer, and stre 
the moistened end of the latter aloi 
the lower portion of the capillary tube, then press the tube again 
the tide of the thermometer so that the substance Is oppoal 
ti* mkidle of tho bulb ; the tube will adhere to the Ihermomet 
bT capillary attraction. 

^Reulaoo tbo cork and thermometer, gentlf heat the Jirjuld wit 
ami note tho temperature at which the solid ehange 
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NfYswAL rracKssrs 

ffffrAllAft fry 

rf K^wH fr» 15Itfr»t oS frnn 

lfr» lirptfi tfuimni hf ip*riirff. /!!%••* flrti tmif i» Jh»* craefl 

tnor* r*j*l.f rrfifwy bt»« if *!« of 

•Imftrt <Trroplr>t*i fvevrml t>f l!>* lifjt|{ifr 

(ftt tb<* rviftO'f tUwrrihw^i «n {ru»Tj*w{«*, orifi»»y Xj^ot eoa^ 
funft*i| {• pmpt<>j«<|. If ^TslUblr, * *mn f»>rwL»ln Cikharf fooiei, 
or B kIam funnri imfr « jiUt^ of viniiYMl jcLmh, I» taoro cemmiie^) 
Fit » Btirr ftvdc (A thick' wbIImI ecnl«»lfl<»Ak'»rith»»hortiil«*toh*K>f 
twwjrctlon to B WBUr jwmp) »ithB gtv»)i futuMt (2 fa.-2i 
fry moBtur of b IiotmI mbfrrr itopprr. (Fte- <J Pln» ia th® /a®»I 
B prrforBtfdporecUbdiac. 
b B cotiTtnlent iiio.) CMt B drck of 
filtor “ot®. T*So W) 

lh« diBroeter of th« diac, and fit it roogi^ 

© In tlio /uniwJ cmr tio disc. Moisten ™ 
paper with water (or the Bolrent ^ 
ci7stallI«ition), then jrees it filet with “« 
fingers on to the disc, and moold tie edges 
Bgsinst the sides of the funneL ConB*^ 
the filter fissk to the water pcmp 
of preaaaro tohing, start the soction, « 
pour the mirture of solid and liqnid grsdt 
siljr on to the middle of the filter psp® 

If a considerable amount of solid is present, press it well dow 
on tho filter paper by means of a spatula or cork, and mair 
tain tho suction for a minute or two in order to remora as mncl 
liquid as possible. 

Notk, 

Smooth filter paper is preferable ainoe the solid can easily b< 
removed from it without being contaminated by paper fibre ; al* 

, it withstands tho pressure better than tho coarse variety. 

Washing of the filtered solid in the funnel- 
The_filter flask s hould be diaconneet ed fro m the pomp whilst 
adding ^aJiquidjused for washing ' 

'-IMfiTsolid ^ 

(a) is crude, nse the liquid suggested for this purpose in the 
instructions given for the preparation of tho compound, in 
order to remove the reagents employed. 

(4) has been crystallised, in order to rwuoTo mother liquor allow 
drops of the solvent, used for crystallisation, to fall over the 
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18 rirrsTCAL procfjsfs 

fimarl, the st^ra of which h« boen cut off (Fig. 6). *fw«M ^ ’ 

Jkl"«o the funnel •houUl bo w3nao«l, uml the ioln. k'‘P* , 

pcwiblo diiTing filtMtB'n. Hrst. howcTcr, it i* 

the *nla. flightlT Arnl if anjr is RNwlily dep'^ited, to • \ 

KOTO mdrent arsl r-hent, m onicr lo I'rcrcnt the w'li'l crysW.jw ■ 

cut la the filter {Mp-r , the cxcoiM of Jh-'tYCut tn.x.r be temoTwI . 

fT»pr.r*ta'n (•'«' rwifi. |) *pfr fiVratKm. UTwn only » amull 

of »<.{ ha« born dixwdvwl it w rtn-ly (hat any olher 

will l»» tie»-«r*iCTry. „ 

T.* rt-p«r. a «jtr,I fiUrf * filter piixT into P’'ir. half op 
it amt rjutdrant inwaoU «o that the elge M 

t.Y t'-* r<>rtr" err*** A Net! di'uMo bat'k i^ch ulije 

*.1 t.i ot.t.iin « f»n l>p''i out Ib" HI**’*' 
f i,J #,♦ ii <f Ihr tWi. OHHaBiitar ibiKiti;^ dawn Iba «’l>tto 



CRrSTALLEIATrON I& 

Either of the ft^-raig metht?da mey be adopted ; 

(а] 1780 A suitahia nilxtaie of alcohol and waUr in. the manner 
described for a single solvent. 

(б) DissoWe the substance in the mimmnjn quantity of hot 
alcohol, and then add vrater drop by drop vdth shaking nntil 
a turbidity just appears. Heat nntil a dear soln, is just 
obtained, and allow to cool slowly. If only a small pa-opor- 
tioQ of the dissolved solid orystalbees out, reheat the mixture 
until a dear solo, is again obtained, add more water and 
repeat the above procedure. 

If an emulsion ajqiears during the cooling, dissolve it by 
adding a few drops of alcohol and stirring, thus keepmg the 
soln. clear until the temperaturo is sufficiently low for crys- 
tallisation to start, Once crystals have separated the mix- 
tore may bo cooled and stirred in order to complete the 
crystalliaatjon rapidly, 

(2) Wben a substance is moderately soluble in hot water, and 
readily aolubla in cold alcohol, solution may be eflectod by boiling 
the solid with a volome of water insufficient for complete solution, 
allowing to cool somewhat, and then adding alcohol gradually with 
stirring or shaking untd the remaining sobd has disaolved. In this 
way a large volume of solvent is avoided. 

OliKvtl oedic cevi ond imtcr, or ocetoss <mi dteoAol may te em- 
ployed In the same manner as alcohol and water. 

Choice of a aolrcni. 

rf It if found necessary to rectyvlallise 05 . cxpetimenta must 
be tarried out in order to find a suitable solvent. Tlw commonest 
•olventa are water, alcohol, aqueous aScoh<^ dilute aortic aesd, 
aortooe, a mirtuiu of aeetotvi and alcohol, benrene, pefrolrua 
*^her. Tbe procedure described under “ Ciy»tafli*«lion of denva- 
^vn “ (page 17) should I* followed, u'ong a f-in. layer of the pow. 
wM solid in a clean, dry t.t. A smtiblo solreat will be ooe of 
whkh 10 c,c. or lea* will duselve tbe solid compldrlf (or almoat 
coajplrtoly since insoluble imparitW may Is pvsec.tj on heating, 
wad which will permit of the sejsration of the bulk of tbe soled 
fa wyrtalLae form on coolmg and, if nccesaaiy, smspj'g the glaas 
fa eoRWt with the Iiq-sid with a gUw rml 
of aubstancca. 

fafaiii. 

IWeod as wnh an rthcnsl sola (we page rSj. 

H i» neeeswxy to dry a small pewtvm c{ a dinralivs *• 
qsxkly as prwuldn (e,p f.w amp, determbiaiioBl, peoeewj 
l>Jlswa; 
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Place a thin layer of the substance on a piece of Kaoclh fiber 
paper, and move the paper slowly from aide to afdo in a fcofWMtal 
plane, 2 in.-3 in, abore a small fl«ne. If the substance shows sips 
of melting, increase the distance between the paper and the fiitae. 
Periodically wove the sabstance about and turn It oser wjlh tie 
blade of a penknife. Continne the procedure until the with 
which the substance can be shaken from the fcnift btsde indiewhw 
that it is quite dry. 

Fairly rapid drying may be achJeTed, whilst other work Is 
carried out, by standing the wateh.glass oontaining the inbstanoe, 
on the bench at a suitable distance from a tripod on which « 
bath, or a Tcsael on a gauxe, is being heated by meam of a Punsen. 
1C no Teasel is being heated, a piece of asbestos bonnl, or a gsnis 
writh aa asbestos -eoTerrd centre, should be placed on a tripod *» 
as to direct downwanls the heat from a Putisen plsce«l henesth. 

A suitable position, f,e. one at which no melting, stibhmatloo. 
discoloration oceiirs, may ba found by trial with a small quantity 
of tha sdIm!, 
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tbow of bcBzeno or petrofeom etiet) freshly rot pieces of pMsflai 
wax are suitable. 

A ■raroum desiccator (Fig. 9) is mnch more efficient than the 
<*Kl5nMy typo ; •when ox^nsting it by uSeans of a water pomp, a 
filter flash should always be fitted between the desiccator uid tba 
pump, in order to trap any water which may rash back through 
the pressore talung when the pump for any reaaon ocasca -working. 
When opeoiog the exluinsted desiccator the au should be admitted 
slowly in order to avoid the dried sabstaneo being blown off the 
watch-glass. 

Extraction •with ether. 

ftoceittre /or (Ac eztractKm o/ an otl /rem a tn^ure viA iretrr, or 
of a rubstanco from its solution in ireter. 

C*imo:t. 

In .all operetion s -wfaere ether is employed see that no fiam« are 
in the rtcinity, 

OdoJ the mixture or soln. to ordinary temperature, and pour it 
fato a separating fvmncl {F^g, 10) (100 o.e, capacity 
win araally be suitabte), then add to the mixture 
about J of its Tolume of ether (ere note 1). Insert 
the stoppex.and hold it in place with a filler of the 
hand which is holding the funneL lurert the 
funnel and release the pressure by opening the 
tap. C3cpae the tap, shake for about a min'ute, 
larerting the funnel and relaaaing the pressure 
from time to time. Allow to stand until two 
*vH-defiaed layers are formed (we note 2), 

Eemoro the stopper, and run off the lower layer 
(which may he required) through the tap into a 
beaker, (The aqueoua oedutioa dra-wn off U always 
saturated with ether, and should not be heated over y,*, le.— 
a free flams.) Iteplsee the stopper, and tbi^ 
frmaej about so that the ethereal sola, flows all roDaeL 
oxer the inoer aorfaoei. ASow to stand, thro run 
®ff any lover Ujee which hsa ooUected (ase note 3). row the 
*th«real sola, ihreogh the oedt ef the funnel Into • dry JPO €-«. 
•^e-wauthed flask, and oosmect lie Utter to a watw cooifoarv. 
(I\g- 11.) Immerse the lover part of the flask u hot water «»»* 
**ined ia a beaker. OcQrct the distilUts in a clean flsak, and 
fr*niftr h tn a bottle fw future ese. (If the rohrme cf the 
wthereal aola. is large, dwlD it fa portaww) Tleswrev the Lnsl 
of etlsr from Uw modae bv heatmg the fisak. Wtlhact the 
«»k, in boshng water for a few mtante*. and Uovtnf air (l-y 
»«as of bettova) treer the wklaa. 






Korert 

( 1 ) If » Urs" <rwnti!jr nf »t)}iit!nn t» ta b* •>itr»ci^, wl*! •o®® 

M*ri twfiyrr’ tb»» f'.firr, »irtr»t Jfi« bCU'f H #rmnr6i*t tohbtf* in 
Imi k«i« »o in Itfini* , nt«o msnjr crj^tnie fompntinrh are aolalb 
Jn Ijfin** than in wat»'r. 

(2) If (n) th" arpnration of tlio la^rrs f< rrry impnfect, add 

moro rthfT. 

(6) n RtAhlo rmnUion la finroM. arid a frw drope of alcohol, 
which will QfOAli; diipfntn it. 

(<•) ^]j<] i< ptrnmt in tho lower Ujarr, add water; »f 
iloca not duiaolro It, filter tho whole contents of the 
funnel, and pour the filtrate back into the wwhed-oirt 
funnel. 



(d) the substance to be extracted is in solution in watei 
extract several times with f^h quantities of etho 
and add together the eeveraj extracts, 

(3) Washing and drying of Hit tthtreal toln. 

If it is necessary to wash the ethereal soln. free from acid, alkah 
etc., add about 3 c.c. of water for every 10 c.e. of ethereal soln-, 
shake up, allow to stand, and ran ofiF the lower layer. Repeat 
this procedure until the wash water gives no test for the acid, cto., 
originally present. (The use of a largo volume of water would soon 
gfeatly the volume of tbs ethereal layer, since ether is 

wmewhat soluble in water.) 

\yhen it is necessary to determine the b.p. or m.p. of the 
itracted compound, the ethereal soln. should bo dn'od before dis- 
tillation since ether dissolves a littlo water. The drying agent to 
^j^,jed*will depend on the riature of the compound dissolved in 

inbittanees fused ChCI, may bo used ; thU substance, 
j, ***er foiiBJ addition pnxloets with alcohols and bases, hence 
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anhydrous K^CO», or anhydrous Ka^SO,. is employed foe these 
c!aa^ of compounds. 

Add a little of the drying agent to the ethereal eoln., and allow 
to Btsod. If the drying agent ahsotba sufficient water to dissolve 
it, ran oEF the aq. eoln , and add more of the drying agent. Before 
diatiUing, pour off the ethereal soln. from the solid diying agent. 
(A dry ethereal soln. shovdd never be freely exposed to the air, as 
the evaporation of the ether causes a considerahle deposit of 
moisture on the soln.) - 
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C, E, 10] 


colour is obseircd, eeo "Pienol/c compound” 


if none of these colonrs is obtained, then to 2 ^ ‘ 

add 3 drops of O.S. and shake round, tfien 


of aq. FeCI,, If a blue, violet, mne-red, or 
observed, see “Phenolic compounds ” (pag0 
these colooiB is obtained, apply Teat (4). 

(4) To 6 drops of O.S. in a t.t. add 3 c.c. of I’, 
(biaOH is not suitable as it forms a sparingly mIqW* 
salt with some compounds). Close the month of 
and shake vigorously for 1 min. If any OH. has m 
undissolved add 3 c.c. of water, then shake ana m 


with a lather (suggesting that O.S. is oleio acid) m 
case apply Test 3. Acidify the soln. or filtrate . 

HCl. If a white emulsion or an oil is obtained, m 
that O.S. is either a phenol or a carboxylio •PP-f 
Test (c) ; if no such result is obtained, apply Test — 

(e) To fin. layer of sobd NaUCO, in a t.t. add 6 d«P» « 
and S c.c. of cold water. Cloeo the mouth of ^“* *’’* .. 
shake vigorously for 1 min., allowing any 
escape. OirefuJly acidify the soln. (previously filtered if / 
OH. had remained undissolred) with cono. JfCl. 


If (i) a white emulsion or an oil is produced, this ^*’^***1^ 
that O.S. is a cortioxylio acid or contains a ^ ^ I 


tuab \j.o. IS a carnoajriio acin vr - - . 

aad, probably formed by the oxidation of an ahwhl 
or by the hydrolysis of an eater, ^pply Test — 

(ii) no wliite emukion or oil is obtained, dofcrmioa • 
b.p. of OS. and refer to the list of b.p s of inonohy« 
phenols (page 46). 


(S) JVsTs f</r j/olymert of aJtUhyd**, affhtl*, ond 

fbllow tha appropri.ato proceriure aeoorliflg to whether OS i* 
cniseibia with water (below) or not cnisefbM with water (page 27). 


OS. mlicible with wat^r. 

(a) To 2 e.a. of the rot/ pre{,sre^i aq *iln. of OS. aid 2 


gchdf’a reaiS^t, ahaJu* ta otix and altjw to SIa/«J (ft H ••••' 
pto ar;< heat Iha mistura. 

If (J) a deep vadrt or <le*p fr«l ftytuir is obta.'ne«l, UO'trt 
A <pa«" 5tj. 

pj) ao eolo-ur or ocJy a £wnt iwl CfAmr is pr<'»l)<'e'b twin 
pj t «s. of wdu.frfOS a'i'l »»s drop 

^ arpw* tJU »i hi iesJio^ • ' ' 


U 2 


»a. b 


t imA* UW* 


lut * 


^ *r.*U*lsL All 2 a ♦ of Ah-Te s«.l *fc*»s 
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to taix. If within 2 min. » deep violet or "deep red 
odoor is obtained, see -andet A (page 54); ifnOTiolonr 
or <«dy s faint red oolonr is prwiuoed apply Test (6). 

Notb, 

The fomation of a ■white emnlaion, changing in colour 
through yellow and orange to red brows, au^esta that 
O.S, ia furfuryl aJoohol and Test 4 should be applied. 
{6) Add 2 drops of O.S. to 2 c.c. of \% aq. soln. of Bodhna 
nitropiusside, then add approx. 2N, NaOH, drop by drop, 
until the sola, when tested with red litmus paper gives an 
allislme reaction. (If a red colour is produced with one drop 
of NaOH no fortoer addition of alkah is necessary.) 

If a wine-red or orange-red colour (which soon changes to 
yellow) develops in a few seconds, see under B (page 65) ; 
if only a yellow colour developa, «pply Test 3. 

not miscible with water. 

To |-in. layer of 2 : d-dinitraphenylhydrazme in a dry t.t, add 
2^ O.C. of alcohol, then add c.c. of cone. HiSO^. Warm and 
shake in order to diasolve all the solid. To the warm soln. add 
4 c.c. of O.S. and allow to stand for 6 min, unless a ppt, forma ia 
a shorter period of time. (The warm will depolymeriae a 

polymer of an aldehyde or hydrol3rEe an acetal, the liberated alde- 
hyde will then react with the reagent.) Finally cool and shake 
the contents of the t.t. If a yellow, orange, or red ppt. is obtairud, 
retain it and proceed as indicated under “ O.S. not miscible with 
water*' (page 57); if there is no ppt. apply Test 3, 

(3) Tett Jor earbeaylie acids. 

To 2 c.c. of alcohol add, using a dropping tube, one drop of O.S. 
and shake round, then add 1 or 2 dropa of pbenolphtbalein solo. 

N 

From a similar dropping tube add approx. — NaOH, drop by drop, 

■baking after each addition, until a red colour, which persists for 
1-2 aeo., ia obtained, or nntd 10 drops of alkali havo been added. 
If Siler the addition of 

(o) 10 drops of slkali the sola, ia oolourlcsa. see •' Carboxylio 
adds, etc.” (page 67), 

(4) 10 or fewer drops of alkali a ted oolour, persisting fox 
1-2 see., was obtained then, if the sola, is atiU red, heat 
it to boiling and notice if the colour disappears or not. 
The disappeanmoo of the red colour, either on standing 
or on bodmg the soln., suggests that 05. ia an ester. Ia 

any ease apply Test 4 as even if 05. is an ester a hydroxyl 

group may also bo present in the moleeule. 



(1) Since a reaction with acetjrl chloride might bo doe to tho 
prcaonco of water in O.S. it ia advisable to allow a qaantitj of 
OjS. to stand in contact with about ^ of ita volame of firsUy 
ignited K|CO, for hr. or more and then to repeat the test with 
acetyl chloride. In practice, however, it will rarely be found that 
members of the classes of compounds not yet detected (i.e. eoterj 
of non -hydroxy acids, ethers, and hydrocarbons) will contam 
cient water to give any appreciable reaction with acetyl chloride- 
(2) With furfuryl alcohol, in addition to the vigorous reactioni;^ 
the mixture becomes violet, then very dark green. 

O.S. solid. 

If O.S. contains a metal proceed as indicated under "Sfetal 
present ” (page 31), otherwise follow the procedure below. 

No metal present. q 
I f O S. 

(а) possesses a pronounced yellow, orange, red, or green colour, 
see “ Coloured solid compounds ’* ^ge D5). 

(б) ia an amorphons white powder, add Jl.O. of it to 0 e-®- 
of water in a t.t., heat to boiling, cool, and nearly fill the 
t.t. with water. Add one drop of lodioe soln., close the 
mouth of the t.t. and mix the contents by innrtlng. 

If a deep blue colour is obtained see " Starch " (page 93). 
or it there is no blue colour prepare an a<j. soln. of O.S. 
in the manner described below and apply the elsas testa 
in the order given, 

(c) does not possess the jwopertlos described under (a) or (6). 
prepare an aq. soln. of it in the manner described below 
«r»i apply the class tests in the order giren. 

Pftfaration of an aq. soln. of ON. ■ , 

Xo a measured J-in layer of powd«ed OS. in a dry J-ln. 1.1, : 

S e.®- ®f distjUwl water a^ beat to boiling. If OJf. has } 
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>t diMoIved completely oootmua boi^g with ehaking for ^ min. 
>ol tho contenta ,of the t.t. end shake vigoroosly. 

If no solid is *natble, O.S. wiQ be described for the purpose 
the scheme m “ lesdily soluble in water “ ; if solid is present, 
S. will be termed “ aparinply soluble in water " and the solid 
>tild be removed by ^tration. 


GLASS TESTS 

Wa far jihtnalif. amvtxnmds and enrhotyfe owts ., • 

To 2 C.C, of the cold prepared aq. soln, of Oisl add one drop 
of »q. Fed,. 

If a blue, violet, red, or deep green colour is observed, see 
" Phenolic oomponnds ” (page 44) ', if none of these oolonrs 
is obtained proceed as under (i) if O.S. is readily solnblo in 
water or as under (ii) if O.S. is sparingly soluble in water, 
(i) Add B.G. of O.S. to 2 c.c. of dO. NH,OH and shake 
for 1 min. If . aa immediate ;:reUow colour, wi nch 
l.bitXTO.la oDaervect, determine th a^.p. 


1’ (lM«e 49); if 

no such colours are produced, then to a soln., obtained 
by boiling G.G. of O.S. with 2 c.c. of distilled water 
and cooling, add 6 drops of approx. ~ KaOH, diake 

end then add a drop or two of phenolphthslein soln. 

If the soln. is colourless, proceed as indicated under -Ti 
" Oarboxylie acids ” A (page 70) or if a red colour ia 
produced apply Test 2 a. 

lii) To {.iu. layer of 0£. in a t^. add S c.c. of alcohol, 
heat just to boiling, then cool and add 1-3 drops of 
aq. FeCl,. If a bine, violet, rod, or green oolour U 
observed, se® “ Kienolio compounds “ (page 44) ; if 
none of these colours is obtained, apjdy Test (h). 

3 J-in. layer of powdered OJ3. in a t.t. add 3 nc. of approx, 
f. NaOH, close the month of the tube and shako vigoroosly 
r 1 min. If any O.B. has remained tmdissolved add 3 e,c, 
water, then shake and filter the contents of the t.t. 
idify the soln. or filtrate with cone. HCL If there is no 
mediate pph. apply Test (e) ; if an immediate ppt. is 
Udned, indicating that 0£. is either aphenbl or a earborylio 
d, then to J-in. layer of powdered O.S. ia a t.t. add an 
lal balk of solid KaHCO, and 5 no. of redd water. CHose 
I mouth of the tube and shake vigorously for I min., 
>wing any evolved gas to escape. Rller if any solid is 
sent and carefully acidify the sola, or filtrate with 
1. If a ppt. is obtained sea ** Carboxytie acids ** nmler B 
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c, n, (oj ^ 

74) ; If th^ in no ppt. detwinim the SJ.p. of OA 
«nd refer to the lUi of m.p ■ of monohjdrio phenol* (p»g* "e 
(e) Add n.0. of 0-8, to 2 c,c. of oIcohol/Reat /nst to boito?, 
^ NeOH, shake *ik1 


then cool. Add C clrojia of approx, j 
then add 1 or 2 drops of phenolphthslein aoln. If the eo^ 


is coloorlcss, determine the m.p. of OJS. and refer to the firt 
of ni.p.8 of carboxjlio acid* (page 76) or if a red colour >* 
prodneed apply Test 26- fThis test M i* Jg T-lhff deteSP” 
o^hi pher fatty sn'd.< trhich Voaid not haTO been injig teu 
in the teats nnder (6).) 


(2) 3 V*t* for aldehydes. potyrTiers of aldeAydeSf and 

(а) '5b2^.o7 of the eoid prepar^ aq. aoln. of O.S. »d“ 2 c.c.^ 

Schiff’s reagent, ahake to mir and ailoTr to rtand for 2 »*•*• 
Do not heat the mixture. If a deep violet-red coJoiff » 
produced, see under F (page 64) ; if no colour or only » 
faint red colour ia obtained, apply Test 3. 

(б) To fin. layer of O.S. in a t.t. add 5 c.c, of diL Ha 
to boiling, continue boiling with shaking for 16 


cool ; filter if any solid i* present. Add the aoln. or 
to a soln. obtained by boiling R.G. of 2 ; 4.dinitrophe 
hydrazine with 2 o.c. of dil. HCl and cooling. If * PP 
obtained, see under “ Solids " (page 62) or if there i* 
ppt. proceed as mider (c). . 

(c) To fin. layer of O.S. in a dry t.t. add 2 c.o. of al^oh * 
just to boiling, then cool and shake. If no soL'd w pre*< 
use ttila soln. for the teat given below ; if solid is pr^ 
add another 3 c.c. of alcohol, heat to toiling with shi^ 
then cool and shake. Filter if any soh'd is present and i 
the soln. for the following test — To fin. layer ^ • 
dinitrophenylhydrazine in a dry t.t. add 2} o.c. of alcoh 
then adji J o.o. of cono. ir;S04. Warm and shake In ord 
to dissolve all the solid. Add the prepared aloobohc sol 
of OjS. and If no ppt. ia formed heat just to toiling ar 
allow to stand for 6 min. Should 50 ppt. form, cool, W 
scrape the inside of the tube in contact with the liquid wit 
a glass rod for a minute or so, then allow to staa<l for 
further 6 min. If a yellow, oiaoge, or red ppt. i* obtains 
proceed as under “ Solids ’* (page 62), or if there 1* no ppt 
apply Teat 4. 

(jj Tesfn for certain gliteoeiJen oad earbohydnUes, rendiir soluble il l 

to a 3ry t^l**’*^ B-0- of 0-8- o"* 

If a crimson colour U produev,! — " fil 


" Glucosidea ” (page PI) { tt 



CLASS de: 

no each colour ^ ia obtained ayi 

OB foMoffs DilntB the prepared aij. sola, of 0.8. with i 
?olu3e~of water. To 2 c.c. of this diluted soln, add 2 
MolMcys a-n aphtbol in alcohol) an 

CarefuilT iio!i<M|S^ ^ liF$6ae. contained in,»aaol 

dofwn the tuhe'aad allow to stand for 2 mi 

red-violet ring Is ohtained where the" two layers meet and or 
the whole m^uro becomes violet-red and a doll blae-vi 
forms. Be© “ Carbohydrates *’ I (page 91) ; if no such 
obtained see " Solid aleoluds " (pages 38. 43), 

(4) Test far certain, titers, tocttmes. and wnxides, gpariagl ; 
j nwjt^ ^ ^ 

To -i-iiu layer of Q S. ia a t-t. add 3 c o. of 20% aq, K( 
to healing and ccfatinue boiling with shaking for 1 min. 
If (a) a deep brown or green colour is obtained, antes' 
0,8. is an ester of a polyhydzlc phenol, proceed as i 
under 0 (page 109). 

(h) the liquid becomes yellow oi remains toknirless, 
if any Bolid is present dilute with an equal v) 
water and filter. Acidify the soln. or filtrate w 
HCl : cool and abake. If there ia no ppt. see 
ethers, and hydrocarbons " (page 99) ; if a ppt. is < 
this snggests that O.S. is a lactone, perozido, oi 
a rpaimgly soluble acid, hence see *' Lactones 
oxides " (page 88) ; or if O.S, is not one of the co 
there listed proceed as indicated under " Eaten 
oxybo acids," " O.S. solid " (page 107). 

Metal present. 

Proeedare.' — 

(ol To i-in, Uyer of 0-S. in a t.t. add 2 o.c, of dd. 1 
efi’errescence of CO^ indicatee that O.S. is a metal 
onate. If there is no efiervescenoe, apply Test (6] 

(6) To t-in. layer ‘of 0.6. in a t.t. add 6 c.c. of disUU 
and heat to boiling with shaldng. Test the aoln. oi 
with both blue and red Ltmas paper. 

If an acid, neutral, or tlightly alkaline rescSon >a < 
aeo Salta of carboxylic acids " (page S7). A 
alkaline reaction will usually indicate an alkoxlde (aer 
or a phecoxide (see page 63). 




ALCOHOLS 


Iheso detected by tbo Tigoroua leactjoa, -with evolalion ol 
HCl fumeB, on adding to M«tyl chSaiide. fTost 4. Schema I.> 
Proadurt for hijuH aloAoCs r — 

If O.S, is 

(a) oompfetely miscible with twioB its Tolome of water, pouf 1 c.o. 
of 0^. into a dry t.t., add an equal volume of ether, close 
the mouth of the tube with the thumb and invert twice. 

If O.S, is completely miscible with the ether, see '* Mono- 
hydrio Alcohols" Ibelow) otherwise see '* Polyhydrii 
AZoohols ” (page 41). 

(&) not completely misciWo with twice its volume of water, sei 
“ Monohydrio Alcohols " (below). 

MONOHYDRIO ALC0H0I5 

liquid otcoholr. 

Procedure Jor tk* identificatuM oj O.S. : — 

Detennine the b.p., then refer, in the appropriate Buh-seclioin 
according to whether O.S, is completely miscible with twice it 
volume of water (page 33), float* on water (p^e 36), or sinks ii 
water (page 37} to the list of b.p.s of alcohols.' If one of thea 
b.p.a is identic^ with, or neat to, that of O.B., apply the test 
^ren for that alcohol. 

In ntaiij cases suffident proof of identity will bo obttuned b; 
otidiaing 0.fi. and identifyii^ the oxidation product ; in Othe 
cases the idretjty of O.S, may be confirmed by the preparatio: 
(»« page 267) and detcnoinaticar of the m.p. of a derivativt. 

If the properties of 0.S- am not identical with those of one e 
the alcohols in the lists, ptooeed aa described tmdet '* listers c 
carboxylio acids *' (page 100), as OJS, may bo an eater ofa hydrox 
acid not included in the tista. 

O.S. completely miscible with twice Its mlnme of water. 
Bp, 

65* Methyl alcohol. CKvOn. 

(a) IW S drops ol OB. into a dry Vt. Bend aboti 
2 m. of etout copper wise into a cotspact form t 
33 C* 


31 


c. rr. {oj 

B p. Ih»t it f«n I*, (Imppr.! info ih» of ‘5**V’ 

Ifml tho irifp to frrln^i *fwl dojp it into tw »• •* 
— jnm^nt ruloiir of formAMchjilo. 

(6) Oirrjr otit tho oifcldtion fpigo 3S). 

7S* KtJijI •Icohol. Cn, CT(, 01I. 1 

«• iw-i’Kipjri •irr.hoi. (cir.),ai orr. | 

W /^rt-ButjI nfoohot. m.p. 25\ (CltthCOUj ^ 

(a) To 1 c.e, of OiJ. i«I<i twioo tbo Tolunjoof20% »<?• 
KOIL . _ 

CSnmjitcto miaoibility with the «q. KOI! 
tluit 0 8. i-* ethyl alcohol. Curry out the ou^^ 
feet (jwiRp 3S). If OS. floats on the »q. aUB. 
apply Test fij ,n«J then 

(ft) To 2 C.O. iodinn soln. add one drop of 
Add Aq. NnOHf drop ty drop, until tno 
brown colour changes to pale yellow. (2-3 
of aq. XaOir will normally bo required.) 10* 
immedinto formation of a palo yellow, toe J 
divided ppt. of iodoform, with characteristic ^ ' 
indicates that O.S. is wo-propyl alcohol. Cany 
out tho oxidation test (page 33). 

1C no ppt. is formed apply Tost (e). 

(e) To 1 0 . 0 . of O.S. add 4 o.c. cono. IICl and sh^ 

Tho formation of an insoluble liquid chlorw^» 
which on standing separates as an upper layer, 
indicates that O S. is fert-butyl alcohoL 
06* AUyl alcohol, CH, : Cn CII. OH. V^pui^nt odour, rc- 
Bombling oil of mustard, irritating action on the eyes. 

(o) Add 2 drops of O.S. to 5 c.c. Hr water, 

— instant removal of brown colour, duo ^ 
presence of a double bond in the molecule of OA 
(ft) To 1 C.O. of O.S. add 5 o.o, dicliroraate miature, 

— instant reduction, acrylic aldehyde (acrolein) 
formed with a stUJ more irritating odour, 

87* n-IVopyl alcohol. CHrCiri'CHi-OII. 

Carry out tho oxidation test (page 3S), 

124* Ethyleno glycol mono-mcthyl ether, (ilethyl | 

Cir.OJfal 

135 » Ethylene glycol iuono.ethv- r .floao^^CTr. OlI 

out . ‘ *'**»..^ 

(page 41Vf *0 





0 , “Sii s«“?r 
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(rt) Orrj out Twt* (a) «nd (6J unflf-r " CJ/«ryl mono- 
ncpUto ” (prtgij 42), when elratUf rwfolu ^ 
ohtAinetl. 

(h) rprcenUjfo »cctjrl radical *» 48-8. (For method of 
detcrroinAtion aw pago 43.) 

O.S. floats on water. 

IJ.p. 

100* (M.nutjri alcohol. Cflt.CIIa. 1 


lol. -I 

>c2ro«l 
Cll/ f 
oi. (cii,),circu,oiiJ 


108* wo-Butyl flirohol. (ClI,),Cir CU,OIIJ 

(a) To 2 0 , 0 . Iodine ooln. add ono drop of OA, then 
odd oq, WaO/f, drop 6y drop, anfii the deep 
brown colour changes to polo yellow. (2-3 drops 
of nq. NaOII MU normally bo required). AUo* 
to stand for a period of time not exceeding 2 tain- 
The formation (usually in about 1 min.) ®* 
a palo yellow, finely divided ppt. of iodofonn, 
with characteristio odour, indicates that O.S. >s 
sec-butyl alcohol. 

(6) Carry out the oxidation test (pago 38). 

117" n-Butyl alcohol. CII,‘CiI,-Cir, Cir,OH. 

Carry out tho oxidation test (page 38). 

131" iso-Amyl alcohol. (CH,),CII-Cn,-CU,Oir. Pisagreeable 
odour ; provokes coughing. 

Carry out tho oxidation teat (pago 33}. 

Not*. 

The amyl alcohol of commerce, obtained from fus 
oil, is a mixture of iso-butyl carbine], b.p. 131*. s® 
see-butyl carbinol (active amyl alcohol) b.p. 120 
both of which are primary alcohols. 

138" n-Amyl alcohol. CH, [Cir,], Cl 1,011. 

Carry out the oxidation test (page 38). 

100" eydo-llsxanol. (Ilexalln.) ^11,-011*. 

ciiy Viroii 
Nnr,-cir/ 

Oxidise to adipfo acid, m.p. IBO" in the manner 
described under " et/clo-llezanone ” (pago SO). 

J8S" fi-Botyl lacUte. Cir, ClI(OIIJ COOO.H,. 

Proceed as described under “ Xfetliyl lactate " (a) and 

• (h) (P*S« 35)- 

1B7* UnaW. C,jlif’On. ri«-a»ant wleur. ) 

9t8* TerriR<«h C»H,. OH. 0.1oiir of lime. / 

ntroneUol. f>'inur of U>mon rin/l. I 

*—■ T. !«i r *' Odour of rose and geranium.^ 
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Add one drop of O.S. to J-Sn. layer in a t,t. of a win. 
of Br in CCI 4 . 

— isu&ediate decoloniisatioa. 

Pour the contents slowly out of the tube, 

— no copious evolution of BBr fumes, indicating 
that addition, and not substitution, has 
occurred, 

QB. sinks in water. 

B.p. 

205* Benzyl alcohol. CiHi'CHtOH. Paint aromatio odour. 

(Unless freshly distilled possesses a slight 
hitter almond odour, due to the presence of 
benzaldebyde, formed owing to oxidation by 
the air). 

(o) To 1 C.C. of O.S. in a t.t. add 1 c.o ooivc. HCJ, 
shake, then immerse the end of the t.t, in boiling 
water, 

—mixture becomes clear, end in about ^ ndn, a 
white emulsion suddenly appears, due to the 
foimation of benzyl chloride. On standing the 
benzyl chloride aepacates as a colouttess upper 
layer. 

( 6 ) To 2 c 0 . dil. HNO, (I HNO,. 4 H.O) in a t.t, 
add one drop of 0 . 8 . and stand the t.t. in boiling 
water for 2 min., 

— pale yellow emulrion, and strong litter almond 
odour of benzaldebyde. 

(«) Oj:ii3,tim to beazoic ucicl, m.p, 

In a lOO'C.c. frask place the equivalent of a l-in. layer 
in a t.t. of sold KllsOf and 30 o.c. water. Beat 
to boiling, allow to go just oS the boil, then add 
1 C.C. of OS. Allow to stand, shaldng round 
periodically, until the purple colour has disap. 
pcored ; cool. Filter and acidily the filtrate with 
cone. HCl. Filter off the solid, wash it with 
water, crystallise from water, dry, and determine 
the mp. 

220* Phenylethyl alcohol. C,H, CH,-CH,0H. Odourof roses. 

(а) Gives no emulsion in 1 min. when treated aa 
described above under " Benzyl alcohol " (a). 
On removing the 1 1 . from the water and allowing 
to stand an upper layer (usnally pink) is formed. 

( б ) The aromatic nature is shown by the fbrmation 
of benjoio wivd when oxidised in the 
described under" Cinaamyl alcohol ” (b) (page 38), 
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•rtfnV^ M 

Stp 

Ti’ *!*♦ hi«Ti <nf,?/:ntt 

Tt* I If <• „f f> 5 , (rt * 1 1 , ihtf 4 9 9 . trr.«^ Bp. 

*f*l 4 riji>»--.nppwf ftf iffffcatjl efcN^'i» 

4 fp*)»r» 

In w%t$r. 

>r^ 

»• nnrvtm^l C^U^Cit : tit affiU. hp. 2»' 

tii* rtfi-itir. 

1*1 Tp I'fo. in « 1 1 of « poln. of Er In CO* 

rw* of 0,«i, Anif ^10171 bivro wfc®* 

•Jovwt lofftontljr owtnjf to prweoco 

of a itnifit* IxWfl In Ifso motvaln of OS. 

^^} Tlf) mrvmAlh fi»tntv i* #l!0»n hj the oiiditwa to 
hetanie aciil, ni p. 121*. ai foRawi ?— In » 100 «•*• 
UmIc pUffi tho rfpjralrnt of a j-In. layrr in a tt of 
Wit} K 3 JvjO, awl ft> e.e. Wilee. Jfpot to tcilnig, 
frmoTw tho 6amo aiul ailil gradoaHj I c.c. of 
raolton 05 .. •hakin^ rtmn] aftor each additioo- 
AJto» to atonJ, thakin^ roand periotUeallj'V 
lha parplo eolonr haa practically disappear^ 
Oool and pass In SO, nntil any purpio colour and 
the broirc ppt. hare disappeaml. Jlcat to boilin?. 
filter to reraoTo any oil present, then cool. Filter 
off tho solid, wash it with cold water, dry, and 
determine tho m.p. 


OxiDATioir Test tor Alcohols 
Identification of primary and secondary alcohols by recognition 
of tho aldehyde, acid, or ketone formed by oxidation. 

Procedure (for alcohols which aro completely mlecibla with twice 
their ^umo of water, or which float on water) : — 

Fit up an apparatus consisting of a corked SO c.c. distilling fioak 
oonnected to a water condenser. 

Disconnect the flask and pour into it 1 c.c. of 05 ., add two or 
three pieces of porous pot, then poor in SO c.o. of dichtomate 
fwirture. Quickly cork tho flask and connect it again to tho 
condenser. Use a t.t. (marked to indicate the space occupied 
by 7 C.0.) as the neceirer. Distil until 7 0.0. of liquid is present in 
the reccirer, noting when 2-3 e.c. is present if there la a layer of 
«5I on the surface of the distillate. 
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HO.S. 

(а) is completely misnble -with twice its Tokme of witef, 
apply Schiff’s test niider A. 

(б) floats on water, prooeed as under B {page 40). 

A. SToti. 

A tbia layer of oil on the stirface of the distillate indicates 
that 0.8. is n-propyl alcohol. The distillate, howerer, 
should be shaken up and the following test applied. 
SeJii^a test. 

To I c.c. of distillate add an equal volume of Schiff's 
reagent, ahake to mis. and allow to stand for a period of 
time not exoe«ding 2 min. (The mixture must not be 
heated). 

If (1) a deep riolet-red colour is obtained (indicating that an 
aldehyde has been formed and therefore OjS. is a primary 
alcohol) proceed with the tests under “ Aldehyde present.” 

(2) no colour, or only a faint pink colour is obtain^, apply 
the following test [or formic acid : — To 1-2 c.c. of distillate 
add a drop of phcnolphthalein soln., then add aq. KaOK, 
drop by drop, until a perristent oolour is obtained. 
Just remove the red colour by the addition of dil. HCL 
Add an equal volume of aq. llgCl), heat to boiling and 
continue boiling for 1 min. (If a white ppt. is obtained 
no further boiling is neoessaty.) 

A white ppt. of UgtCli indicates that formie acid is 
present in the distillate and therefore 0.6. is methyl 
aloohoh If no ppt. Is obtained prooeed with the testa 
under ** Aldehyde absent ” (page 40). 

AtdsJiyde present. 

To 2 C.C. of diatillslc add an equal volume of 20% aq. KOH, 
shake and allow to ttand for / nta. Kote if the mixture tetsatoa 
clear, or if a white emulsion is formed ; in either enae beat to 
bwllng and continue bcohng for ) min. 

If there is obtained 

(a) in the cold a clear solo., and on boding a yellow ppt., which 
changes to orange, with a disagreeable odour, tbe prryenee 
of acetaldehyde in the dutilUte is indicated. 

Apply the following coafirmatoey test for acetaldehyde j— 
To 2 e c. cd distillate add an equal relume of aq. 
sodium nitroprutaide, tbffl add 1 e.e. aq. XaOIl. 

— wine-red coloar. 

The fraenoe of aertaWehyde hi the dist il late indicates that 
OS. U ethyl aJocivol. 

(h) b» the cold a white emtibdon, and on boSing a jrflow ocJonr 
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O/JT, [OJ P 

(no orange ppt.) and a disagreeable odotjr, the presence of 
propaldehydo in the distillate is indicated. On 
2 O.C. of distillate an equal Tolume of }% aq. sodiuni mtro- 
pnisside, then 1 c.e. aq. NaOH, only an orange yellow” eofoor 
will bo obtained. (Difference bom acetaldehyde which gi^ 
a wine-red colour.) The presence of propaldehyde in tie 
distillate indicates that O.S. Ls n-propyl alcohoL 
(e) a clear, colourless soln. in the cold and after boiling, appj 
the following tost for formaldehyde ; — . 

To 2 c.c. of distillate add K.G. of resorcinol, then po® 
2 C.C. cone. (from another t.t.) carefully down tne 

side of the tube, 

— ^red ring at junction of liquids, white ppt. (which change 
to violet red) forms in the aq. soln. , 

The presence of formaldehyde in the distillate in 
that 0.8. is methyl alcohol. The test for formic acid desenoea 
under 2 (page 39) should also bo ajqilied. 

Aldehyde absen U luTrlium 

*^T<r 2 c.c. of distillate add an equal volume of *‘1 , . 

nitroprusside, then add 2 drops aq. NaOII. If a wins- 
develops, quickly acidify with acetic acid. (If the mnturo 
acidifted, the red colour will change to yellow.) 

A wine-rod colour indicates that a ketone is present 
distillate, hence O.S. is a secondary alcohol. . , , .|,.t 

Winc-red colour, turned violet-red by acetic acid indi^cate 
acetone is present In the distillate, hence 
is iw-propyl alcohol. . , 

Wine-red colour, little affcctwl by acetic acid, 

methyl ethyl ketone is present in the distillaw. 
hcnco O.S. is sec-liityl alcohol. 

I\>r further distinction, repeat the oxuUtion nru^I 
2 : 4-dinitrophenylhydrazono. using the whole of the drttiiuw- 
(For preparation seo page BO ) 

*► *4 -Dinitrophenylhydfsrone of acetone " 

y methyl ethyl ketone, ni p. 1*1 

alcohol (floats on water) is incliid«J here In oe'l^ 
the scheme suitable for the detection "f 
, o g the distillate oLUWiJ from the hydroIysU |»fo.Iucts 

oil will I" prewat on tlie surface of If.* 

’the 
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A deep Tiolet'Ttd colou indicates thsithe oil is ft spftnagi; 
soluble ftldebTcle, benoe O.S. is a prunsiy fticobol. If do 
colour, or oxdj a faint colour is obtained, proceod as 
indJcfttod under " Aldehyde absent *’ (page 40). The 
prcgcnce of Jnethyl ethyl ketone in the dist^to indicatcft 
that OS. is 8<od>utyl alcohol. 


POLYHYDRIC ALCOHOLS 


OS. liqutd. 

Ptvadun for At idtntifiaitim cf OS, 

A detennimtien of b.p. will not bo asually worth while, ornng 
to deoompoeition of 0-S. at h^U temperature, or to the pteeetwo 
of waUr, faenoe apply the foUenring test : — 

To {-in. layer of OJS. in a dry t.t, add KnS04 crystals to a 
depth of } in. ; heat. 

If there U obtained 

(o) a pungent.stoelling, highly irritating eapoor (acrolein) aw 
” Clywrol ” (page 42). 

(t) a ctrong odour of aectio acid, fcdloved on further beating 
by a pungentwmelllDg, highly irritating vapour {acrolein) 
eeo •* Clyowyl moiw.a<etate ” (page '^). 

(e) nojauigent odour, nee “ Ethylene glycol *' and “ IKethyleno 
gljcoL” 


Bp. 


m* 

215* 


EUijiewj glyooL 
Wethyleno glycol. 


ai,on 

t 

ai.oH 

^^Nni.-cii,on, 


hSomeahat viitcouM. 


(«) pUwdve J-in. layer of OH. in a t.t. la lo o*. aq. 
KaiCO». Pour the acin, into a boilir^ tab* la 
which hsa been plawd the ecpiivalent of a {4a. 
layer in a hi. of aeja] KilnO,. Bofl fer 1*2 rain,, 
then fJter. (S?:OuH the Citrtlr be jasrpS (a 
erfoor, deatroy tlje nnw* cf KKnO, ly Ibe a<Ui. 
lion of 11 ,0» ) Aciify 2 e,c. of the Ihrale wrth 
f Ueial aeetK aol ; linat la Uahag and add 2 M 
J dnyw of aij, C*C3* 

-*^hite ppl, of Oi otalate. 

(t) Into a dry t V |x*f 5 drojs each of OH. aad cooe, 

)l a^ heat untd the taixtsre la a e>ad<vaU<ty 
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B,p. deep brown colour. Cool, carefuUjr dilute to 6 o.a 

with water, then add solid NaOH with tbahng 
untU tho miztnre ia alkaline ; boil, 

— characteristic, disagreeable odour of aWenyo 
resin. 

(e) Prtvaralion of a benzoyl dentxUivt. 

' ' a IOO-C.C. flask pour 1 c.o. of OA. W W- 

of acetone and then 6 c.o. of benzoyl chlonda. 
Add 60 o.c. aq. NaOH (the first ” 

gradually with cooling and shaking, 

Sder aU at once) ; cool. Cork 
shake until the odour of tho benzoyl 
practicaUy disappeared: rflter off^ «obd^ 
sent, wash it Trail with cold water, crystallise 
alcohol, dry, and determine tho m.p. 

Ethylene glycol dibenzoate, m.p. 73’, 

Diethylene glyool dibenzoate does ^t 
decomp. Glyceryl mono-acetate (Monacetin). CT. O Ao 

CHOH 

CT.-OH 

Somewhat tmcous. i,i.,ntifica, 

(а) See tho test under " Procedure for the 
tion of OH..” result (6). page dl. 

(б) Dissolre 1 c.o. of OS. to « 

ioln. into a porcelain dish and ^ Jf 
Add dil. NH.OH until the soln. is 
until neutral, then cooh To 2 c.o. of the soin. 
add an equal Tolumo of aq. TeCI,, , 

-wine colour (riewed tl^gh the J 

the liquid) duo to tho formation of NHi a<»« 

(oSoSor-tjindi-i-pi. 

of determination aeo 

J90* Glycerol. CTI.-OII Eztremely riscoui. 

aioJf 

* I 

(a\ -lYore.lur- the tteotiftw- 

^ ' ttea of 08.,** »««“H (oj- ■**' i» st> *.» 

/It T>.^re l-fa. Urw of bonx In a » I. to su 

‘ iSr Tofi ee^of tbix M a drop 

pis^pfclh^ioto.th«»*< • * 
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i3 

a 'nr&ming 


—led eoloar disappears ; reaj^iesrt o 
and disappears again on cooling. 

(e) Prepare the benroyl deriYatm in the manner 
described under “ Ethyleue glycol ’’ («), page 42. 
cyl tribenzoate, ja.p. 75*. 


'Ue* i-Mannitol. Cn,OH [CH(OH)I, CH,OH. EeadOy soluble 
in water ; insoTuble in ethg . 

(a) To 2 0 , 0 . aq. CluSO^ fFeIiliog*s No. 1 sola, is suit- 
abiiaT add diL MtlTOH naiil a clear KTua soln. i s 
obtamed.'Wen diluted 20 c.o. with Waterl ^o 
5 ^0. of this s o ETadd B.O . of O.S. and sbalte , 

itviTne. 

(b) Preparatum vf hoA-oMtait, m.p. 11^'. 

To 4 0 jc. of acetic udiydride ia a t.t. add 2 drops 

cone. H^Of. Pour the mixlnre on to 1 g. of OS. 
contain^ in a small beaker. Alter the violent 
leactitm has ceased add 10 o.c. trater and stir. 
Filter oS the solid, wa^ it well with water, crya> 
tallisc {rom alcohol, dry, and determioe the m.p. 


OETtKMDfATiow or TH* PimcwTrsO* or Acxm. Banicai a air 
Aum, Acktsts 

TVeigh out accurately into a 175^.c, flask about I g. of the 
aoetate. 

Add 25 c.e. of approximately N. NaOH and bc»l gently for 15 min. 
Cool, add about 20 c.c. of distilleil water and. a few drops of {dienol- 
phthalcin soln., then titrate the cxcees of alkafl with N. HO or 

n,so,. 

Also titrate aimnatly S5 «.c, of the KaOU sola. 

If a c.b. M the diflerenoe between the two titrations 
and w g, » the weight of acetate taken 

then percentage of acetyl radical ^ 


Auco'Xjnxs (Souzq) 

Alkcxidea.|je. KaorK dcritativtS of aloobcb, dlMolra in water, 
ferming strongly alkabne solstioos owing to tjndrdjids. 

Miacsal acids deoompoae the aOrozidea srith liberataoa of the 
alcohot, which may be durtiDed ortr, W separated, and Ueted by 
the fcsYgwng methods. 

^ In any test where a mineral is eejdoyed, the alkniis wtS 
gira tba tsma result as the eomspoodmg ahcihel. 


put^toLw roMwvitm 

7)mi» tr*t f t 33, SH. 

rKi«M«W |m* twingrmwt. wfixn pr»«rfM*, ky 

4 •)U#*"«irfWfrt tn<-\ M an wtaf « 

itmM, 

pmKtft 4ft>! If-tlikmtmfm fexKarw till* pfc^n«>l*. 
/V.rir/*fi» itt •/ OaT. 

l7nrW •• on. rs'l-iVi." pt •* Ott. m,Mr hi lA# arjsroj»^J« ^ 

bel^w, r>f<rf iJio trjt'ur whli*^ luu Awm Dhtaln^l In th» TtOt 
f»«t %ftfc an afpamta cv almf«rf[<i anfn, aa>l proetxJ a* fraCea**^ 
In rrrtatn eawa th« vUmr or lack ot tuhrar, and tlin •olnfcfltty i® 
walct of Ifc* rilwtanco, will need lo bo taken Into accoont. 

1/ ilirectcil to 4i%-St {** IfonoAjrrlrfo pfeenoJSf ” or ** 

bytlrto p2]#tx>la ~1, a[^/ any rnnflrniatory teeta, inelodisg a <fctcr> 
nination of Oi.p. If O^, la a fion-hjtrToacopIo (otkl, giaeo under it* 
namo of lio pbraol roMpreUd, AUo prrpafo and drtermino tto 
m.p. of ooo of tho fferiratirra there indicated, tho first mentioned 
hetn^ usually tha moat auiUhle. Tho method of preparatio® of 
the deriratlTM are pren on pages S2-~S3. 

OS. liquid. 

(a) Cbtour obtained by the addition of aq KeCIi to an vpttxirt 
sola, of OjS. 


(b) 


CoLmr 

lilao^violet 

Bluo, rapidly 

to red 
brown, sotution 
beooiDM turbid 
Ked-violet 

Wine-red 1 
Jled-brown / 


" Carbolie *' odoar See »-Cr»ol 
(page 46 ) 

Twry odour See “ fjuaiaool ” 

(page 47 ) 


Pronounced odour Apply “ NaOH teat " 
(page < 5 ) 

Pieseantfruity odour Proceed as foDowst 


To J-in. layer of neutral copper acetate in at t. add 5 o.c. cold 
water, ahako well, then filter. To the fiitrsta add 8 droj^ 
of O.S. and ahake. If a green ppt. is obtained see "^-Ketonio 
wtera” (page 113), or if a blu" "»* 5« formed «« «A««tvI- 
»cetone”fpaga 
Colour obtained by the addjt.c 
aoln. of 05- 
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Tolowf J yo j wr WM p/0 8, 

Red'Viftlet Pranotmced odcrat AppJy “ NaOH teet ’* 

{b«low) 

BIub Odour of cloves Seo** Eugeaol " {psgs 

47) 

Cisen (trsnsient) Odour resembluig See *' <w-Eugono! ’’ 
that of cloves 47] 

M „ Odour reeemblmg See “ Citfvsorol ” 

thst of tbjtne (pego 47) 

'iaOK Usl {fcs liquids giving » red-vioiet colour with ftq. FeCl)). 
To I'in.kyer of O.S. in a t.t. add 2 c.c. aq. NaOH and ahalce. 
’ (a) an immedute dense white ppt. is obtained, 0.6. is prob* 
aWj an ester of salicylic acid. See “ Esters of carboxylic 
add" (page 100). 

(6) an intense ycUow sola, is prodnoed, ace " Pbemlio alde- 
hydes” (page 64), 
solid. 

) Colour obtained by the addition of aq. Fedi to an acpteous 
soln. of O.S. 

CoAw FtvfitriiM of O.S. 

Violet bU». or " Oarbolio " odour r~,/ ■> wlcp^e* 

Violet blue, or Odour of vanQla Apply “ Carbonyl test *' 
blue Sparingly soluble (page <()] 


Violet Sparingly aohxblel Apply “ Carboxyl tost " 

in water J ipags 48) 

Blue-black. OdoutUsa (“Tanaie acid") (page 

V*aal!io*cid"J 61) 

Blue, rapidly Beaddy soluble in Bee “ PyrogaUol " (pe^ 
obaogingto water 60) 


Blue, instantly Beadily soluble in Bee " Qtonnl " (page 61) 
tbanging to water 
rod-brown 


Mue, rapadly Tarty odour 
cbangingto 
rod brown, 
ted-violet 

■lona (changed Beadily sobiblB In 
tored withe water 

drop of KeOB) 


See **Cualnool*' (page 
47) 

Apply “-Carbonyl test’* 
(page 48) 

See “ Catechol “ (pegs 
49) 
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n ft. /o; n 

(M tVA-nr *,f litifrn of »>i. PfO. ta M airtdWif 

••'fn rf 0 /( 


rwiww> 

tut 

n,w*v>t«« 

OT««<n flWnI 
■flrt tf*rM{«nl) 


I?f*rtr<f7 4{Tf/ "CmVajI •«**'* 

» » 50- ■* » y-phtfcol •• fp^^ <9) 

> . (W “^-.V.phthol '• (TV* **> 

OttwwcfifijTPX IU»» •'TTijttwiI” (p*?* ^ 4) 


T««io fat MMiUon^l frnQjw li» jibr^Jlo rnniponncU: 

Gtriitryf UM. 

To j-ta. Uyrr of OS, in • t.t, A(i<l ui bulk of loVd 
TtkirCO, wsci 6 e.c. of cold wutcr. Oooo tbo inotiili of Ibo tt 
w>d tluiko rignnmjy for 1 min,, allowing any erolfwl gw 
f*o»po. niter if any aolkl ia pmKiit and carrfoDy acidify tb* 
aolo. or filtrate with cone. JflZ 

If (o) a ppt, la obtained, thia Indicatea tbo pre ae nco of a carboxyl 
group in the molecule of OA Dttermfno tie m-p. of OA 
and ace Section i (page 70). 

(6) there ia no ppt. determine the m.p. of O.S. and iei« to 
the liat of m.pj of monohydrie phenols (page 47). 
Carbonyl tat. 

Tb 2 c.o, of dil. HQ add R.O. of 2 : 4-dmffropicnyIhytir82ia«i . 
heat untU the eoh'd has diasolred, then cooL Add RG. of OR 
and shake for a minute or so. Ifaa orange or red ppt. is obtained 
ace “ Phenolio aldehydes ” (page 64), or if there is no ppt. pro- 
ceed as under ** OR. solid “ (page 107) 


MONOHYDRIC PHENOLS 
Liquids. (See also aolids of iow m.p.) 

OH 

“ Carbolic! ” odour. Sinks in water. 

(а) Apply Test (a) under '* o-Cresol ” (page 48) when 
a result similar to that given by phenol a^ o-oiesol 
will be obtained. 

(б) Apply Test (6) under "o-Oesol ” (page 48), 

— blue violet colour' (differenew from phenol and 
o-ctesol which give a red colour). 

Trihromo derivative, m.p, 84*. 

2 » 4.Diiutroph6nyl ether, m.p. 71*. . 

,:‘'r«l„«T,<unilohonate, m n. 60*. 


H.p. 

202“ fit-Oesol. 


■ 0 “ 
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B.p. OH 

205* Gtjaiaool. odour. Sinks in water. 

Sc* “ m.p. 2S* Guaiaoot " under " Solids,” 

CH, 

237* Csrrscrol. j Odour resemliling that of thyme. 

Floats on water, 

cntcii,),. 

OH 

252* EuEenoL cJorre. SinJLs in water. 

cii I'CiitCiii. 

Benzoate, m.p. C9*. 


OH 

2C7* t»»-Eogejv«l. j Odour rweiabling that of 

cloref. Sinks in arater. 

cn-ai-CHr 

Acetate, m p, 79*. Benzoate, m p, 103*. 

Sctidt. 

on 


Benzoate, jitp. CT*. p-Tbloenraaipbcziate, zsLp. IS* 


51 * O'Crneii, 


35 * /.AWL 

ar rt-wra r»H,oit 


OH 

0 "'- 

OH 

0 


Bp 


" CsriKa^ *• t«lci«r. 





48 0, n, f* 

M.p, (a) To R.O. of 0.8. in » dry t.t. add * tw» 

sodium nitrite, then add 5 drc^ cone. fliP e 
Rotate the tube to mix the contents. A ttd cotoot 
indicates that 0J3, is jD-cresol. 

71*. p-Tolucnesuiphonate, m.p. 69*. 2:*- 
trophenyl ether, m.p. 93*.) * no b 

A green or blue colour indicates that U • 
phenol or o-cresol. To the green or blue „ 
add about 6 drops of water, then add aq. 
until the soln. is alkaline,— red colour on the Mo- 
tion of water and a blue or green colour on 
alkaline (Liebermann's reaction). 

Apply Test (h). . , • 

(6) In a dry t.t. place R.G. of phthalic anhydnj 
twice the bulk of OJS. Add 2 drops oono. 
and gently beat until the mixture is red-t^ 
colour. Cool, add a few drops of water then ^ 
aq. NaOH gradually with ehaking 
tmo is alkaline. A red colour (due to the fo^' 
tion of phonolphthalein or its methyl den^uw, 
indicates that O.S. is phenol or o-cresol. 
guiah by Test (c). 

(c) To i c.o. of molten O.S. add 2J c.o. wno. 

and shake. Complete miscibility with the NHiUH 
indicates that OJS. is phenol. (Benzoate, m-P- 
68*. Tribromo deriratlre, m.p. 93*. ' 

Bulphonate, m.p. 95*. 2 ; 4-Dinitrophenyl ether. 

W OJS. does not dissolre In the Nir,0ir this 
indicates that it is o-cresoI. (2 1 4.Dinitropne 
ether, m.p. 00*. Ihhromo deriTatlro, m p. ' 
p-ToIueneaulphonyl deriratlro, m p. M • ^ 

soate is liquid.) 

ClI, 


llTmol, 1 I Odour of thyme 

(Joir • 

ciKdi,),. 

Di^olre n O. Of OB. to 2 e e. warm 60 % a«tle aeJ 
cooL Add an squal 
ihake , — rioUt red eo 

p.ToheatmiijAM^U', « 





POLYHYDRIC PHENOLS 
OH 


95* a-Napiitiol. 




(0) To }-in. lajer of OJS. in n t.t. add 2 o.c. aq, NaOH 
and one drop of cblorofonn ; wann. A bloo 
cototti is obtained vrith both «■ and ^'nsj^thols. 
IMstinguish by Test (b). 

(1] Add li.O. of OH. to 10 c.e. of a mistors of oqoal 
Tolumta of iodine aoln. and aq. NaOH ; abake. 
A vioUt colour, npidly darkening, followed Utrr 
by a ppt. iiidicatea that OH. is «-ciaphUioL 
t'Knate, m.p, Isa*. y».Toiow»*nlpbonaVo mp 

No <Aan7c indicates that OH. U ^.naphthoL 
iAortste, m p. *r0*. Bcmzoate, m p 107*. Pio- 
rate, mp. J56*. p.To]i]eomJptiooate, mp, 
125') 


rOLYHYHRlC rHESOLS 

oUds. 

<7««ktb 1 JVtipmies. 

^l) Readily atiJaUe in water. 

fS) Easily oxidiM<d, shown as foUaws : — 

(a) Add 1 nn of tie aq aoln. of OJ5, io ToIVnV riwrrot (1 e.e, 
aq AiNOfc I oc. aq. NaOU ; add AA, NHA^K drop Vy 
drop until a cV-ar, eoiomdraa aoin. ia jort obtained ) 

A proy or brown ppl, U piroo iiaranlittrif by eatedikot. 
qoinot. pyropdW, pslbe add, and taosio aeai ; wiilin 
3* •**. by (wnno] and jiAaroplarfncJ ; and wrtJJa 2 win 
by irawrincj. 

(1} Tb J in, layer of OJS. ta a tt. aAl t cje^ aq KaOR and 
shake Oinrig V* osviatj.wj by the air pynipalkA taniLte 
ad.}, falic aral, and qmnol yvld dark red lirown ■rJstesM, 
otirr pbmol* y*rld » ri<. prora, yolker, ct leuam wJctawa. 

« p on 

m* cawi^ n*'" Paaa oAmv. 



w 

>f.p. 

JW 

no* 


c; ro; 

To 5 <• <*, of Ifto «<|. join, of O S. *<f<f «n eqa*/ r 
of Vwl »^tAto,»{mm4>(>Uto wtile fpt. 
f>U<yUf<*, m.p. fi.V, Dibontmto, m.p. M*. 
Cff, 1 


Iljjratwl, m.p, CS^ 


(o) To 1 c,c, of tha *q. wjln. of OJS. *dd 1 e.e. »q, 
7f*Of{ And ona of cUoro/bns. Hast tbo 
mLrtnrs and when a definite red or riolet-ted 
colour ia obtained fill up the t.t. with water. 

A red Jof», appearing vMet red on ehahiag. 
yielding no fiuorescenoe on diluting indicates that 
O.S. is resorcinoL Osnfirm the identity of 05. 
by applying Test (6). 

A violet-red soin. changing to deep rod, yielding 
a green fluorescence on diluting indicates that 
05. ia ordnoL (Ticlds no fluoreacence in Twt 
(b}). IKbcnzoate, m.p. 88“. 

(h) In a dry t.t. pl^ B.G. of phthalio anhydride 
and twice this bulk of 05. and then add 2 dro^ 
cone. HifSOj. Gently heat until the nurture is 
a red.brown colour. Cool, add a few drops of 
water, then add aq. KaOH gradually with shahieg 
until the mixture is alkaline. Pour I o.o. of thia 
alkaline Boln. into a t.t. and fill up with watw. 

A yellow-green fluorescence indicates that 05. rs 
resorcinol. Pibencoate, m.p, 117*. 


132“ pyiogallol. 


yrogallol. f Odourleaa. 

{Job 

(a] Apply Testa (a) and (6) under "General pro- 
pertiea ** (ptigb 491. 

(h) To 2 0 . 0 . cf the aq. soln. of 05. add 2 o.o. aq. 


lead acetate, — pale yellow emulsion eh&aglag to a 
hmey white ppt. In about 1 min. 

(c) To 2 0 . 0 . of the aq. coin, of 05. add a trace of 
powdered PeSOi and thako.—bluo-rioht jtdour. 
lYiaoetate, m.p, 161*. 
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Methods oe Prepabatioh oe the Deettatites didicated trxi>*» 
THE Phenols in the Fobeooino Lists 

(See sections on “ Crystallisation *’ and “ Drying of substances, 
pages 16-21.) 

Acetates. . ^ .eoioc 

In a dry t.t. place 1 c.c. or 1 g. of O.S., add a 
acetic anhydride and one drop cono. H,S 04 and shake or ^ 
Pour into 10 c.c. water contained in a small beaker ana s 
tKo oil 8 olidi£e 3 , (If tho contents of the t.t, ect flolid, w -fifl 
daring the acetylation of quinol or of pyrogallol, ^ „ • 

Filter, wash the solid well with cold water, 
miitare of 2 pts, alcohol and 1 pt, water (use acetone for pyrt^ 
triacetate), dry, and determine tho m.p. 

Benzoates. . ^ „ , » . _ .orton* ' 

In a 100-c.o. flask dissolYe 1 c.c. or 1 g. of O.S. in 6 • - 
(see note 2). then add 21 o.o. benzoyl chlmde. 

NaOH (the first 10 o.o. or so gradually JjihS 

then tho remainder all at once) ; cool. Cork nutiJ 

vigorously for 10 min. (If time permits continue the shai^^ ^ 
the odour of tho benzoyl chloride hss 
Rlter. wash the «>Iid. first with dil. IICJ. then 
crystallise bom alcohol (see note 1), dry, and determine the 

the case of tho benzoates of resorcinol f 
‘ is desirtd to cryjrtalJjse the whole of the derivstiw, , 

^ iW to ^a more writable «>lTcnt. since a large quantity 

of aloohd would be reqHlwl. i i nl .re onlr spat- 

The benzoates of quinol and phlorogluoinol are only ^ 

* Ingly soluble in alcohol and In acetone ; benzene U a s 

with the acii chlorile. 

1 se. or I r of OB . 2 * of p 

Ja a lOO-sa. Cas* an a water bath an**' 

^ the ^ l^^:rtr\eorl«slV te 10 mm. Wler. wseh the sol«l 
g*Ji awl shale « to the |W>«*. flask. All >» •* 
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erter being practically unaffected.) Add about an equal voloiae 
of 'water, cool and abate until the detiTatiTe eoUdifies. Filfcet and 
waah the solid well with cold water. 

If, fiom the results of tests, O.S. is assumed to be 
(a) phenol, g^aiaool, thymol, a-naphthol, or ^-naphthol, crys- 
tallise the derivative from alcohol. 

(h) one of the cresols, dissolve the derivative in petroleum ether, 
filter into a small beaker and blow air fby means of bcUows) 
over the surface of the liquid vintil a sufficient quwitity of 
the derivative crystallises out. 

Dry, and detennina the m.p. 

Bromo-derlvatlves of phenol, o-cresol, and m^oresol. 

Dissolve 1 c.o. of molten O.S. in 6 o.c. acetone, and pour the soln. 
into a l(IO-c.c. fiask. Add strong Br soln. (10 c.c. Br, 15 g. KBr, 
100 c,c. water) until, after shaking, the liquid is pale yellow- (About 
12 c.c. will be required for o-cresol, and about 18 c.e, for m-cresol, 
or phenol.) Add 50 c.o. water, cool and shake vigorously. Filter, 
wash the solid well with cold vrater, crystallise from a mixture of 
2 pts. alcohol and 1 pt. water, dry, and determine the m p, ^ 
Flcrfttea ol the naphthols. 

Dissolve J-£n. layer of O.S. in a t.t. in 2 o.e. benzene. To the 
cold soln. add 2 c.c. of a saturated soln. of picric acid in benxene 
and shake. Filter, carefully wash the solid with a few drops of 
benzene, dry rapidly by placing a thin layer on filter paper and 
wa'ring o'ver a small fiame, and determine the tn.p, 

2 : 4-DlnitrophenyI ethers. 

In a IfiO-o.o. wide.mouthed flask place 1 g. of O.S., 1 g. of 
2 : 4-dinitroclilorobenzene, 10 c.o. aq. NhiCO,, 20 c.o. alcohol and 
sniaa porous pot. Fit the flask wi^ a reflux condenser, heat the 
contents to boding and continue boiling for 10 min. Add 30-40 cic. 
water, cool and shake. . Fdter off the solid, wash it well with cold 
water, crystallise from alcohol, dry, and determine the m.p. 


PHENOXIDES 

Phonoxides (phenates) dissolve in water and owing to hydrolysis 
yield strongly alkaline solutions. On passing CO, through the 
soln., or more wpidly by acufifying with dJ. HC3, the phenol is 
liberated and may be filtered off’, or extracted with ether (acoording 
to ita solubility in water) and examined by the foregoing methods. 



AumtYma asd ketoses 

Int’tnrirrl pnl/ro*^ ««t 

Tt*H po witk mlnrrU «pkl#, B^P 

ts>tT» wyl ePoWninjj m kro •kfchjtfc ta»j bo 

UqttfJt. 

OM. tvmriittlf mi»^4 *riA ttcic* U.* ro/iwM of ^ 

A. A«^hTd«« »nd cI^tPcte.1 bj ScUri (tat - ». 

for ttM> Wrntiileation of tcftaJdrhjdc, inetbyl*^' 
Mut fonn*lin. , , , * 

(1) To R-O. of 2 : 4 -«linitrophenjIhyd»rin« m » *• ’ . 

2 C.C. of dil. ira and h«t tmtiJ tie 

Ctooltho«ln.«.d«ld}o.c.ofO^. 

hjdo or formalin an immediato yriloy ppt- 
* dMtropIimylhjdrawiio will bo obtained, wher*^ 

for a minnto or two. or on wanning the 
Tho prwenoo of a carbonyl grrop m tho 
of OJS. or one of ita products of hydrolysis M 
indicated. . /t nfan 

(ii) Add ono drop of OS. to dS 

AgNO,. 1 0.0. of aq. NaOH; add dd 
by drop with shaking until a dear, colourless soln. ^ 
just obtained). 

An immediate grey or brown ppt. or a miOTr ol^ 
will be obtained with acetaldehyde or formalm but not 

**Fonnalin” and distinguish between methylal an 
formalin by odour and b.p. 
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aLDEHYBSS and ketones 6S 

B.p. (a) ’fo 2 prepared aq. solo, of O.S. add 2 c.o. 

of 20% aq. KOH, heat to boiling and oontinne 
foiling for J min. — soln. becomes yellow and a 
yellow ppt., chsmging to orange, with a disagree- 
able odour, is obtained. 

\b) “prepare aq. ■«i5m. dl 'C»5!>. "a&b 

^ CjC. of aq. sodium nitropruaside, then add 
p drops of nq, NaOH — deep wine-red colour. 

2 ; 4 -Dinitropbenylhydraione, m.p. 158*. Semicarb- 
^sone, m.p. 162*. 

42* Mcthylal- EthennJ odour. 

Apply Teat (a) under “Eormalin” (below) when a 
similar reault will be obtained as the cone. H,SO« 
drst hydrolyses the meUsylal to formaldehyde and 
methyl alcohol. 

07 *-08" For»‘‘lia (Commercial 40% aq. soln. of formaldehyde, 
ll'CnO). Pungent odour. On evaporation leaves 
a wbite residue of paraformaldehy^, (CH|0}n. 
To 2 c.c. of the prepared aq. soln. of OJS. adj 
Jl.O. of resorcinol, then pour 2 c.c. of cone. 
(contained in another t.t.) carefully down the side 
of the tube — red ring at the jnnetion of tbs 
liquids ; white ppt,, which changes to violet red, 
forms in the aq. layer. 

(4J Ozidafioa to /omfc acid, U-COOB. 

To 2 c.c. of the prepared aq, soln. of OE. add 
2 c.c. of ll|Oi (20 Tol.) and a drop of phenol- 
pblhaleia soln.. then add aq, NaOH, drop by drop 
with shshing, ontd & persistent red colour is just 
obtained. Stand the t.t. u boiling water ford min., 
cr8d,.»ad.a:gu»,arid.aij,. VanXJ. ,diy»ph!5 •teuj.weljj. 
shaking, until a persistent red colour is just ob. 
taiued. Add sbl, HCI untd the red colour ia y »si 
* removed, then add 1 c.c. of aq, IfgCl*. heat to 

bmling and continue Lculing for ( rntw, 

—white ppt. of Eg, a, (due to the reductsoa of 
the HgCtf by the fernue add preduoody, 

5 ; 4-llmltrophcnylhydfajooe, m p. ICd*. 

B. Krtonea indicated by the eed oolour obtained with aq, 
sodmm rptroprawide and aq. NaOII (Teat 2 ft, page 27). 
All the keloaca in this sectioo give a poaitire reault in tha 
following testt— 
fodc/ona reottic*- 

Th S «.e. of Kdma soln. add erne drcq> of 05, thea add Skj. 


c, H, [0] ‘ 

NaOH, drop by drop with ahaldiig, mitll the 
disappears, — pale yellow ppt. of iodoform, with 
odour. 


Procedure for the identification of following Ks* 

Xletennine the b.p. of O.S. and refer to 
b.p.8 of ketones. If one of these b.p.s is ' to th» 

to, that of O.S., confirm the presence o* * j-Jrainin? 

molecule and the identity of OP. by 
the m.p. of the deriratires there indicated, no 
preparation of derivatives, see page ** 


ione. CH.-COCH.. 

2 ; 4 -Dinitrophenylhydrazone, m.p. 


SemicMb- 


aiLouv, 

Methyl ethyl ketone, CH,-CO CHt UH»- 

2 : 4-Dinitrophenylhydrazono, m.p. m 

azone, m.p. 148®. 

Diacetone alcohol. 


Semictfh- 


M- 


diatiUatlon with aq- 


neutral ; yields acetone t 

, 1 « « of OP- 

Into a 60 c.o. distilling ^ J M/add *>»* 
20 0.0. of approi. 2N. NaOH imd ^ 

porous pot. Cork the flask and attaca ^ 


porous pot. uora loo _ - tt as — 

water condenser. Distd. ,, ^talntd- 

moeiver, until 0-7 c.c. of d*®** ” 4 jto««>- 
From the distillate prepare acetone - . 

In the nitropruaside + NaOII t«t 
violet-red colour 1- obtained, 
with aoetio acid ; thU latter colour quickly caang- 

(a) To^^'of aq. KJfnO* «Id ®"“ 

‘ -piaple colour change* almost ImmoUeU T 

lb) STc^e. of 

^immediate tleeolouri«tioo, 

M In a tt. plaee It.O. of /J-napbthol. ow atop 

nH Zee. of oono. 

« . 4.DmJtropheo3rtty«lr*^; ® 

-V nr.' 
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ALDEHTDES AND KETONES 
OJ3. Mt ieiih toaUr. 

Proceed according to whether 05. floaia oa water (botow) or 
sinks in water (page 61). 

C, O.S. floats on water. 

Add 1 or 2 drops of 05. to 3 o.c. of Schiff’a reagent and shake 
mote or less eontimiQiuslj for 2 min. Do not heat the mixture. 
A deep red or deep violet colour indicates that 0.5. is an aldehyde, 
or a polymer or acetal which has yielded an aldehyde by depoly- 
mcrisation or hydrolysia. Borne polymers and acetals, however, 
will not give a positive result, while with ketones the liquid will 
remain colourless or only a faint red colour will be produced. If 
a deep red or deep vwdet colour is obtained, oonfirm the aldehydio 
nature of O.S. by adding one drop of it to Tollen’s reagent (i c.o, 
aq. AgNO„ 1 o.c, aq. NaOH ; add dd. NH«OH, drop by drop, 
until a clear, colourlees eoln. is just obtainedy wnd shaking for a 
pf^od of time not exceeding 15 eec. A grey or brown ppt., or a 
taiiror of Ag wiD ho formed immediately or within 16 sec, 

_ To identify 05. determine its h.p. and refer to the fallowing 
list of b.p.s of aldehydes, pofymers of aldehydes, acetals, and ketones. 
If one of these b.p.s is identical with, or near to, that of O.S., 
confirm the identity of O.S. by filtering off, crystallising (see 
page 66), drying, and determining the m.p. of the 2 : 4.dinitto. 
pheoylhydrazons prepared in Teat 2 (page 27). 

Tor further confirmation of identity prepare and determine the 
m.p. of any other derivativo indicate, or follow the given pro- 
cedure. {For methods of preparation of derivatives, see page 86.) 

B.p. 

49* Propionaldehyde. CHi-CH|’CHO. Odour resembling 
that of acetaldehyde. 

To 2 D.e. of the prepared aq. aoln. of O.S. add 2 c.c. 
of 20% aq. KOH. Heat to bmling and continue 
bmling for 1 min., — slight white ppt., dissolving 
to a clear i>ate ydlow aoln, ; disagreeable odour, 
(Difference fiom aoetaldehyde which yields an 
orange ppt.) 

2 : 4-'IHDitraphenyIhydrszone, m.p. 155*. 

63* wo-Butyraldehyde. (CH,)jCH-CH0. 

3 : 4-Ilinitrophenylhydrazone. m.p. 182*. 

64“ Dimcthylacet&l, CH,-CH(OCS,), 

(a) Proceed as indicated nn^r ** Acetal ** {b.p. Z04*) 
when similar results will bo obtained owing to the 
hydrolysis of 05. to acetaldehyde and methyl 
alcohol. 

(t) Proceed as indicated under “Acetal” but wiring 
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B.p. 


74* 

80* 

8S* 


C* H. [OJ P 

20 C.O. cf dicliromate mixture Instead of the 2® 
of dil. H^O,. To 2 C.C. of the 
drop of phenol phthalcin eoln., then add **!• . 

drop by drop with shaking nntU • 
colonr U obtained. Jtut remoro 
by adding dil. HCl. add 1 e.c. of aq. 
to boiling and continno boiling for 1 _ 

pi,t. of Hg.CT., due to the reduction of tte ^ 
by the formic acid produced by the . 
of the methyl alcohol liberated by hydrolj® 

Yields the 2 : 4-dinitrophenylhydrazone of aceUWe* 

hjde, m.p. 163’. 

«-Butyraldehyde. CII,*Ciri’Ciri'CUO, 

2 : •i-Pinitrophenylhydraione, m.p. 123^- 
Methyl ethyl ketone. Cll. Caai. Cir,. 

2 : 4-Dinitrophenylhydra*one, m.p. 11* • ^ 

arone, m.p. IIS*. 

Kthylal. ar,(OEt},. j^^«fOflaoJ 

To 2 c-c. of water in a t.l. a<Id one drop o' ^ 
ItO. of rew,rclnol. then pour 2 e e. « 

0-8 to fiirmafctehyln (il^teeleil by * 

r’l of f..rmafcte- 
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D.p. 3 ; 4-Dinitropbenjlh7dmzotie, ni.p. 190*. 8ei»iCHl>> 

aion«, m.p. 198*. 

104* Acetal CSB,'CH(OEt)|. Odcnr luA nnplefisaat ; does cot 
edGTeot tho eyes. 

Into a, BQ-C.C. distiUmg fia^ poor 1 o.c. of OH. and 
20 C.IS. of dil. and add some ponnu pot. 

Code the flask and attach it to a 'frater condenaer. 
Distil, nsing a t.t. as the reoeiver, ontil fl-7 o.e. 
o! djsfltflate is oHained. Teat the distjUate for 
acetaldehyde (produced together with ethyl alcohol 
ty hydrolywa) aa follows r— 

(a) To 2 c,c. add 2 0,0. of 20% a<j. KOH, heat to 
huhng and continue boiling for } min.j—'jeUoir 
■oln., followed by a yellow ppt„ changing to 
orai^ ; diaagreeahio odour. 

(h] To 2 ao. add 2 c.e. of {% aq. sodium nitropruaside, 
then add S diopo of aq, NaOH, — wiue.red cxdoar. 
Yields the 2 : 4.dmjtrDphenyIhydtazooe of aoctalde 
hyde, iB.p. 168*. 

124* PHraldeliydo. (C,H«C))^ 

Proceed aa described aboTB under “ Acetal ’* when 
rimilsr results will be obtained as the distillation 
with dil. HHD4 ooaverts pscaldehyda Into acetal- 
dehjde. 

Yields the 2 : 4.<liiuUophenylhydrasoas of acetalde- 
hyde, m.p. 163*. 

124* Di.i»opropyl ketone. (CHJ,CH-00-CH(ClI,V 

2 : 4-DinjtropbeasyihydfMone, m.p. ®3*. Semlcsrh- 
axone, m-p- 167*. 

ISO* Mesityl oxide. CH.-CCMni-KClCH*),. 

(a) Apply the Iodoform resctlon (page 65) when a 
poeiUre malt wQl be obtained. 

(h) To Jdn. layer in a L.t. of a sdln. of Br (a Od* 
add. Z drops cf OS , — Cmsw^ate deecdasiriMtmn. 
doe to preeeae* of a docUe tood In the 
molecule of OH, 


2 : 4-Dii^troyhrnrlhydratcne (ted ; crystallise from 
gladaJ acetic), m.p. 300*. Scmlesrbatone, mp. 

m*. 

Olr-OT. 

ISO* (yek>.Tm]laiMCM. | 

CTr-CT. 


t t4-renHj<Th«5yihydrtions (y»2o«), mp. H5*. 
SemkaJhisseme, m jv. 202* ikncesp. 


C, H, [0] 


P 


139* Awtylscotone. CH»-COCHi'COCHi. 

Aa. ioln, rives a red-brown eoloar with 


Aq. Boln, gives a red-brown colour 
^ Gives a blue ppt. with neutrri ^^oor 
(a) Apply Test 2 b (page 27) when a wine-red 

wiU be obtained. ^ 2K. 


wUl oe ODtainea. 2 

(6) Distil I C.C. of 0.8. with ^ f ®.’ ^^a,th» 
NaOH and collect 6-7 o.c. of , _p»« 
distillate (consisting of aqueous 

acetone 2 ; 4-dinitrophenylhydrs»ne, -P- 

by Method 1 (page 66). 

161" Methyl n-atnyl ketone. CH.-CO 

2 : 4-Dinitrophenylhydrs2one, m.p. JO • 

azone, m.p. 124*. 

164“ n-Heptaldehyde (Oenanthol). CH.ECHi]* 

pleasant odour. Semicarb- 

2 ; 4-Dinitrophenylhydrazone, m.p. 106 . b® 
azone, m.p. 109". 

-CHj 

165" eycto-Hexanono. 


165" eydo-Hexanono. 

2 : 4.DinitrophcnyIhydrazone, m.p. 160 . Senii<»^ 
azone. m.p. 166*. 

Oxidatxm. io adipio acid, m.p. ^ 

Into a 100 0.0. flask pour 1 o.c. of aS. 
of dichromato mixture, heat to ,„d 

tinne boibng gently for 6 min. 
carefully wash the solid Self 

salt with cold water (a^ic arid fa ^ 

soluble in cold water). Crystallise the solid 
water, dry. and determine the m.p. 

172" Methyl n-heiyl ketone. CH, -CO [Cir.T. CTI.- 

2 1 i.Dinitrophenylhydrazone. m.p. 67 . be 
azone, m.p. 123* 

2at* JCitronelUl. C.H„ CH0. OiJour of lemon rind. 
ftemicarLazone, m.p. 61*. 


art- Of«.thonn. C..ir.i0. O.Io«rofpep^rmlnt. 

^ •;4.Dinitfopl*enyIhy*Jr«»me, m p. . 




fcsomers. 
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D. O.S. tinkt in water. 

Det«rmiae the b.p. of 0^. and refer to the following list of b.p.s 
of aldehydes and ketones. If one of these b.p.s is identical with, 
or near to, that of 0.8. confirm the identity of 0.8. by preparing 
and determining the m.p. of 'one or more of the derivatiyes there 
indicated. (For preparation of derivatiTes, see page 60.) 


161* Fnifnral. CHdlH 


CH. 


CHO 


Odour somewhat iteembUng hitter 
ahnonda. Oolourless when pure ; 
becomes brown with ago. 


(o) Dip tbs end of a of filter paper into a mixture 
of equal volumes of glacial acetic add and aniline 
and remove any ex««9 of the mixture by pressing 
the end of the roll between filter paper. Boil a 
mixture of one drop of OS. and 2 c.e. of water 
in a t.t. and hold the end of the roll in the vapours, 
— paper turned deep red. 

((>) Add 2 drop* of 0.6. to 1 c.e. of Fehling’s aoln. 
(equal volumee of No. 1 and No. 2] am) boil for 
( min., 

— rod ppt. o{ 0u,0. 

rhenylhydfazQne, m.p. 67*, Senuesrbezoao, imp. 202*. 


179* Benzaldehyde. CiTIt-CnO. Odour of Utter almouds. 

(«> fViyoralion. of heaioia, C,H,*<nH0H)-C!O-C,lI^ 
m.p. ISi*. 

DisMlre a piece of KCN, about the aUe of a 
pea, in 1 e.c. of water in a t.t. Add 3 e.e. of 
alcohol and 10 drop* of OB. Stand the t.t. for 
S min. in about SOO c.e. of water, which has been 
bsaUd to bethag and from which the Same ha* 
been removed. Cbol, add fi e.e. of water, ihake 
and filler. Wash the aciid with water, crjitanise 
it twice from alcohol, dry. and drlcmine the m.p. 
{&) lYrywrefiaw «f dthearelaeete«ie, (C,n,-CII£II),00, 
m p. 112*. (Pale ycBo* htttrxiui pistes). 

Into a bcCiing.tube pour 1 e.e. of OB., fi drop* 
of acetone, Se.e.<xfaJ«ohcl,a&d2e.e.of aq.KsOlL 
Heat the mixture to boilmg. eOBtinoe >»vTpg for 
1 inia-, thm cool and shake vigerousSy, Add 
20 en. of water; shake and filter. Wash Ihw 
yeUow soIkI with ecH water, erywUlhae it twieo 
fsrea aloafacl, dry, and determine the xa.p. 



03 


Ji.p. 




202* 


c, If. foj n 

Ilicnjrlhjrtlrsjtone, m.p. IW*. SemicafbMoo?* “-P* 

2U». 

riiCTi/UrrUWrftytfo. CVW.-af, dTO. 

2 ! 4-l>inJtropficiijIhjTlr»«ine, m.p, J21*. S«nie*rl>- 
Bzoav, m.p. 153*. 

Acftvphfnoiw, Ctllt'COCn,. 

Adfl B drop of 0.8. to 2 o.c. of J% vj. soln- of *odi®n 
mtropruMiilc, then add 2 of aq. JfaOIft 
— wino-ml colour, tnrncd Woe tm addi^ing with 
acctio acid, 

ffcmicarb&zone, m.p. 10S*, PhenylijdraKiiW, B-P' 
103* (turns brown and shrinks at lOO*}, 

210* IVopiophcnone. C|II*-CO-CH,-Cir*. 

Setaicwbazone, m.p. 174*. 2 : ^-HinitrepfcOTjIhjdis- 
Kme, m.p. 191*. 

225“ p-ifethylaoetophenone, CH, ^ ^ 00-CHt 

Apply the test tmdcr Acetophenone " (pip> 
when nsimihirresult will be obtained. Semicarb- 
azone, m.p. 205". 

Ciaasmaldehyde. C,fr*‘CIT:CII-CHO. Odota-ofchmaO*®' 
Phenylhydmzono (yellow), m.p. 16S“. Semicarh- 
azone, m.p. 215". 

Anisaldehyde GHO 


247' 


248‘ 


0 


ocE, 7 . , ; 

Phaydhj^lnirane (white), za.p. J20*. jSemicsrbMone, ■ 
m.p. 203*. 

Qriiiafim ta anina acid, m.p. 1S4*. ' , 

In a 250.c.e. flask place the equivalent of {-hi- /, \ 
layer in a t.t. of solid KMhOj and 60 c.o, of water.' ' 

Heat to boiling, allow to go just ofT the boil and 
add 1 0 . 0 . of O.S. Gently shako reuod (it la not 
necessary to heat further) until the colour of the 
KMnO( has disappeared : cool. Filter, and acidity 
the flltrate with cone. JlCi. F}]Ur off the edl^ 
wash it with water, crystallise froni aloohol. dry, 
and determine the m.p. 


pfoeced as Indicated below under E nnleea a yellow ppt.,waa 
«»,tAmed fa Tort St (page 30), fa which ease ascerUln fin^lf 
OS Is CM pfli* co»r»«ndJ dewJriber! under F (page 04), 
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Detenoino tii« m.p. of O.S. snd refer io the following list of 
p.a of aldehjrdea snd ketones. If one of ibese m.p.s is identiesl 
th, or near to, that of OE. confirm the identity of ON, by pre- 
ting and determining the m.p. of one or more of the deriratiTte 
xo indicated. (The methods of preparation of the deriratiree. 
Dot given nnder the smme of the aldehyde or ketone, will be 
nd on 6S-66.) 

rLp. 

37* KpctonsL 

(aj Preparotibn of oxime, m-p, //<?*- 

IMssoItb I g. of ON. in 2 c.c. of alcohol in a t.t. 
and add a eoln. of g. of hydioxylamine hy^o- 
chlotide and 1 g. of crystaUiscd eodiom acetate in 
2 «.c. of water. Sta^ the t.t. for 10 min. in 
about £00 c.c. of water which has been heated to 
belling and &om which the Same has Leea removtid. 
Cool, filter off the aolid, wash it with cold water, 
crystaUise from dilute alcohol, dry, sod detennine 



(t) Oxidotion to pipermyEtc acid. m.p. 228'*. 

Oxidise the equivaknt of {-in, layer of ON. (n 
a t.t. in the manner descrihed for " Aniaaidehyde ** 
(page 62). Oystallisti the add obtained from 
diiete alcohol, dry, and determine the xn.p. 
'"'rhenylhydraaooe, m p. IM*. Setniearbaaons, m.p. 
r 230*. 

:* Dennophenone (Diphenyl ketone). 

tf orime, imp. 111*. 

In a lOO-c.C. wide-mesitbed flask place ) g. of 
hydroiyiamioe hydrachloride, 1 g. of sdid KOIl, 
aid 6 e.c, of water. Add a sola, of } g. of ON. 
in 9 c.e. of alcohol and some porous pot. Fit the 
flask with a reflox water cemdmaer, heat the con> 
tents to bothag and oonUsoe boslmg gently for 
I hr. (a better yield of oxime wd! be obtained if 
the boshng U centtened for I hr.l- Cbol, add 
20 e.c.of srater and Ujkke. FMter from smehanged 
ketone and add to the f.luale dJ, HC1 entU the 
curtnre ia just acid. ITltor off the pptd. nxune. 
wash it W]th water. errstalLM from dJeto alroLrJ. 
dry. and drurmine the ta p. 
rhftJylhydrasone. is-p. 157*. 



c, n, toj 


II 


W* DrotyUmofn- C^It'CU.COCyi** 

3 : 4.t>inltTophfn7lh7dra«H», ‘ 

60* ^h«l7^■J^t«I7l ketofw. C,II, C(>CVn,-C^ 

2:4-I>ini{rophcnyIi>3nIrM(m«, m.p. iw . 

I3(l* Ikiniotn. (^Tr,CII(OII)COC,ir». of 

*oln. (eqnal Tolumes of ^o. 1 J 

of water. Heat to boiling and conlmos 
for J min., 

— red ppt. of Cu,0. ^ zr «« 

(6) Oxidation to bensil, rfcooc. 

To J g. of O.S. in a dry t.t. *dd ^ 

HNO, {a larger Tolume of jjl ,retrf 

nitration) and atand the t.t. m 
for 10 min. Cool, add 10 ® «- golid. 

until the red oil aolidifiea. ^ fiotn 

Traah it with cold water, cryatalliae twice 
alcohol, dry, and determine the m-P- 
A«tato. m^e3^ ^ ‘■Vanillin tnacetate. 

65). 

179“ tl-Camphor. C„H„0. 

2 ; 4-Dinitrophenylhydrazone, m.p. • 

F. Solid polymera of aliphatio al^yd». ■ 

Paraformaldehyde. (CH.O)m Pnngent, ^y^n«- 
Apply the testa under " Formalm (page 65) wnen 
lesulta will be obtained. 

''"1SS2'..‘Sd Acui ■■ (p.«. CT 

^^.in. layer of O.S. in a t.t., when amnlar reaulla wm 
be obtain^. 


G. Phenolic, aldehyde s. 

CHO 


j» 8ali<ylaldehyde, 1 I 
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— ortBge ppt. i&dicftiisg the pmecoe of & car- 
bonyl group in the molectJe of O.S. 
Phenylhydr&ioae (gceeniah-yellow), m.p. 142* ; *emi- 
carWone, m.p. 229* (see page 60). 

Solids. 

M.p. CHO 

80* VacilUB. j I Odour of vanilla 

OH 

Preparation oj Iriaeelaie, m.p. 53*. 

To l-ia. layer of OjS. in a dry t.t. add a mijture of 
4 c.c. of acetic anhydride and 2 drops of cone. 
UfSOi. Shake until all the solid haa dinolred, 
then add 10 c.c. of vratec and oooh Allow to 
stand, shaking penodically, nntd the cnl aolidifie*. 
Filter off the sohd. wash it with oold water, cryital- 
tlae from alcohol, dry, and determine the m.p. 
Semicarbazone, m p. 229* (see page 66). 

CHO 

104* m-Hydroaytenialdehjdc. | ) TriaceUte. m p. 76* 

IJOH 

CHO 

115* p-Hydro lybroialdeh jde. Trfaertate, m p. 93* 

OH 

See “ Vanillin tnaeetate *' (page 63), 


PrrparMion e/ derfracirci. (See also pages 16-21.) 

rtieaylhydraionea. 

OS. UeptUL 

To 2 e.e, of iO*; acetie arid wVJ 5 drops of {durarOiydfSiioe, best 
|o*l to bnhng. add 5 drcTa of 0.& and shake. Add S«;C.c^ water, 
sink* vvgcrwsdy and eocik Edtrr, etc., as wn^r ** OS. ao4>4." 

P* 



a n. [0] 


O^.iotld. 

To i-In. Uyrr of OJ?. In . dry U. 

*c{(l •nd krjit until iolnflon I* complete. Add 5 drops «P / 
hydrMlnfl »n<l hf«t Jart to boillnif, tlwn wol. ^ 

If no solid srporst^,. sorspo tho gUss In 
with » giMs rod in onlcr to swist rf-end- 

sop*rtl«I sdd C c.c. of wstrr sod stir. Klt« off tfc* 
hydnimt>, w«h It with cold wstcr «id otst 

nloohol (or »<iucoua nioohol). » thin I^^onM 

a smsll lUmo and detcnnino the m.p. (ll*ny P^>®y 
deoomposo on prolonged heating in » steam oren, or 


2 :4-DInItroph0nyIhydrazone9. 

Method 1. For aldehydea and ketones misdWe 
To l-in. layer of 2 : d^iinitrophenylhydn^e Owl 

10 0 . 0 . of dil. HCT and heat imtU aU the ^ 

the «>ln./«id i C.C. of 0.^ and shake Mter off *^0 
it with cold water, aystallMo from alcohol, dry, anO 

Method 2. For aldehydes and te^es not 
Follow the procedure under O.S. not „ in- 

(page 27) if O.S. is a liqnid or if O.S. w » wit* 

dicatcd in Test 2 c (page 30), Mter off ii 

with the reagent, cool, '^JjfScSS 

fully wash it with cold water, ciystalliae from mefhy 
drv. and determine the m.p. 

(6) not miaed with the reagent, add 1 c.c. of alcohol- 

If the contents of the t.t. . and stir- 

(i) have set to a solid mass, add C.c. o y. pj^a, 

niter off the solid, wash it with water, 
akohol (or glacial acetic acid if sparingly soluble to 
alcohol), dry, and determine the m.p. 

, (U> have not to a solid mass, warm until a clear ^ 

' ' i, obtained, adding If necessary more 
«id 6 e.c. of water and stir. Filter off tho 
it with cold water. cryttAlUse from alcohol (or dilote 
■Jcobol). dry, and deiermlno the m.p. 


CARBOXYLIC ACIDS, Etc, 
iKTOKTurt Otvuui;. Notes. 

(1) AcH »tihTdritl»« »nd cerUia ertgrt (*cid ««tert, a.Iso netb;] sod, 
plh^Wonnst es, methyl Isfts U. l artbyl s od.rt’ hyl tgsUtCT) tn 
il dAtton 'Xa cafboxyho *ci ds, y kld rtrotvsiy njneoo* 
•olutbiWj^ 

(2) For certain IceU an aqneont coin, of » neutral nh of an add 
i« required. PreparB m follow* ,• — 

To i'in. layer of the add in a t.t. add jrut cuffident dd. KI! tOII 
to yield an aUaline aola. and diluto to 10 ex. with diiUlled 
waitT. pour the eoln. into a duh and hr^ until a y^eoe of red 
Utmua payer taomeaUnJj laamcnod In the *oln. U Jtuit no 
lonyjer turned tlue, keeping the rbiutno between 6 c.c, and 
10 ex, by the addition, when neocstaxy, of diatiOed water. 
Finally and make up the rolume to 10 e.e. with distilled 
water. 

(3) The detennInaUon of the equiraleut weight ot an add or 
anhydride l» a Taluab’e aid to identification. (For methods of 
drtenainatioo see page 61.} 

/Vursdsn far the ideafrJWioa (f 0£ • — 

If O.S. i* a liquid follow the iroeednre pren below ; if a aoW 
follow lha jrDeedare under “ O.S. aoM " (page C?). 

OS, liquid. 

If Ofi. 

(i) is DusdlJe with water, thra to a aola. of eoe ilrop of 0£. 
la S ax, «d water add S dmpa ud aq, FeC3,. If a atroesg 
yrDow roloar is prodntwl. se* ” lAetie add " <paq« TJ) ; 
if aofach cdour 1* ahtaixwd. apply lha trwU undrt’ ** Foroie 
add. rte.“ (page ftS) unteas lha odoor of ON 1* lie that 
of raadd Vertler to wtieh rasa af* “ a-Batyne add * 
(page e$V 

(«J> fiosna CO water, «r atoVa ta water, deterratne th* h p- ao<J 
rrfiw to th* apswojwiala hst of b pa of eeiicpocnda (pHT* 
fOV 

(4I) b pot iieetthaiJe as cm cf the eoeepoenda ta th> Cdtowttic 
hisu yeoeird a> kndiaatai under '* Betcr* of oartacxyhr 
aAde** (page IWJ. 

rt 


completely mlicibfe with twice Its Tolume o 

jm* Formic «i.l. HCOOIf SS 

HR* AcrtioMicI. C1I.-COOH jnwiblewith 
MO* rmpionie .eki. Cir.Cir.-COOII) w»ter. 

(o) To 2 c.c. of the iJrotnil eq- 

rolumo of nq. Fca,. A wm^rrd wlow 
through the depth of the 
brown ppt, on boiling, i* giren by 
Apply Test (6). ^ 

(6) To 2 C.C. of the neutral eq. win. *j^?or 
IlgCl,, heat to boiling and (c). 

} min. If no ppt. fa ®)’**“*^ js fonni« 

^'conluSO. 

rotating the end of the periodie- 

flame and turn the mouth of 
ally to the flame. CO ia erolred and 
with a characteristic blue flame. 

(ii) To 2 c.e. of the neutral aq. eoln, add 
volume of aq. AgNO, and bod, 

—liquid becomes brown, then a re 
silver api)ears. 

(«) To 2 O.C. of the neutral aq. 

FeCI. and then add 1 c.c. of amyl »!«f 
vigorously and allow to stand on i , of 

separates into two layera. 
the red-brown colour from the aqu . 
alcohol layer indicates that O.S. fa „yl 

(or a propionatej. No coloration of the 
alcohol indicates that O.S. is acetic > jj 
acetate). Apply the following a dry 

(or an acetate) :-To i-In. layer of O.S. n ^ 
t.t. add 10 drops absolute alcohol 
cone. II,SO,. Heat gently, c^l and 
B c.c. water contained in a dish — plcaaan 
odour of ethyl acetate. 

iB-r- n-Batyrteaeid, cn.CT.CIf.COOIL Equir.wt.fW««- 
Odour of rancid butter. 
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O.S. Boats on water. 

B.p. 

155* MO^Butyric acid. (CH,),CH-COOH. Equiv. wt, 88 06. 
176» MO- Valeric ftcid. (CH,),CHCH,<COOH. Equiv. wt. 1021. 
186’ n. Valerio acid. CH,-[CH,]»-COOH. Equiv, wt, 102-1. 
205’ w-Capioie arid. GS, tGH»lt-COOtt. Equiv, wt, 116-1. 

223* «-Heptojc acid. CH,-tCH,],-COOH. Equiv. wt. 130-1. 

237* n-Caprylic acid. CHv[CHt]»-COOir. Equiv. vrt. 144-1. 

253* Pelaigouio acid. CH,-[CH,],-COOH. Efpiiv. wt. 158-1. 

269’ Capric acid. CH,-ICSi],-COOH. Equiv. wt. 172-1. 

~ Oleio acid. CH,-[CH,],-CH ; CH ICH,> COOH UsuaUy 
possesses a taUow-li&e odour. Equiv, wt, 283-3. 
To -J-iit. layer in a t.t. of a eoln. of Be in CCI^ add 
one drop of O.S., 

— deep brown colour immediately removed, owing 
to the presence of a double bond in tba molecule 
of the arid. 

O.S. sinks In. water. 

^ CH,-CO 

138* Acetic anhydride. >0 Pungent, irritating odour. 

CH»-CO. 

Equiv. wt. 51-03. Con-rerted into acetic acid by 
briling xrith water. 

Prefamliofi of anilide, m.p. 114*, and pdolaidide, m p. 
148’:— 

In a dry briling-tube piiace J c.c. of freshiy distiUed 
anibne {or | g. p-toluidine) and add 1 c.o. of O.S. 
When the reaction has ceased add 20 c.o boiling water 
and boil until the lower layer has completely 
dissolved. (In the case of the p.toIuidide it will b« 
necessaty to add a little glacial acetic acid in older 
to effect complete solution). Cool, filter, wash the 
solid with cold water, dry, and determine the m p, 
CH.-CH.-CO 

168’ Propionic anhydride. ^>0 Pungent odour. 

CH,-CH»-CO 

Equiv. wt. 654H. Converted into propkmic acid 
by boiling with -water. 

Anilide, m p. 103*. p-ToIuidide, m p. 124’. (For 
preparation, aee under “Acetic aahj-dride,”) 
^JS6* Diethyl oxalate. Seo “ Esters " (p<^ 100). 

O.S. solid. ^ 

ITOJS. b readily soluble in water, proceed as indicated under A : 
if sparin^y soluble as under B (page 74). 



70 C. [0] 

*’(o) To 2 0 . 0 . of Iho ptopMod «q. «lo. «f 0 ®- 

pt.o.lph.hololo .«b.,lh.o oddNN.OHbia.l>or.b^ 

. rod ooloor i. jurt obtoiood. H»t i«.) 

red colour disappears thjs to boBiD*. 

Add half the volume of glaasl acetic aci , 
then add 2-3 drops of aq. CaCJ,. 

If (i) oo ppt. is obtain^ this indicates that 

(ii) an immediate white ppt. is o disappcaJ^ ®“ 

' ' O.S. i^ oxalic acid, or. if the ^ jStances 
boiling, dimethyl oxalate (see 
give a positive result in the followmg • 

^To layer of O.S. in a dry ® t^end of 

■' H^SOd. Gently warm the mixtum 

the tube over a smaU flame. and bun« 

tube periodically to the flame. CO is eroim 
with a characteristic blue flame. 

Oxalic acid. COOII 

Equiv. wt^Ol (anhydrous); «3 02 (+ 2I«|G)- 
Dimethyl oxalate, COO-CII, 

COO Cir„ m p. M • M 

fyKtKVl I. 


fli' 


,toH 

2i3 
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In either ewe detenaiae the m.p. of O.S. end refer to the list 
of m.pB of eoick end anhydrides. If One of these m.p.s is 
identical jrith, or near to, that of O S. confirm the identity of 
O.S. hy applying any tests given. 

Setumted adds and anhydrides. 

M.p. 

dJH,COOH 

fli' Glutario acid. Equiv. wt. 66-03. 

xai.-coon 

Apply the test under Suecinio acid *' when a similar 
resolt will be obtained. p-hTitrobonxyl ester, m.p. 
69*. 


CH»CO 

119* Snocinio anhydride. | >0 Eq-aiv. wt, 6<M12. 

cn.-co 

Apply the test under “ Sacciaie acid ” when a similar 
remit will be obtained. 

A!00n 

133* JIalonio acid. CH^ Equiv. wt. 62-02. 

Nxwn 

(a) Beat {.in. layer Of 0£. in a diy t.t. notil the 
solid has melted and eSVrveaoenoe occurs (doe to 
the eTolotion of O0iy~’«barp odour of acetio arid. 

(h) To J-in, layer of OB. in a dry t.t. add 2 e.o. 
acetic anhydride and tiriI,->-rcddiah yellow liquid 
with yellowish ^een flaoceacenee. p-Kitrobeosyl 
ester, m.p. 85*, 

CII.-CH.-COOII 

150* Adipic add. | Equir. wt, 73Af, 

cn,-cn»-coou 

Apply the test under **Suc<iaic srid”, — riolrt-eed 
colour afUr rendering the lairtnre alkaline with 

Nson. 


Amide, BL-p. 220* (see page 80). j>-M»t»ob«ayl saitcr, 
imp. 106*. 

ai.-COOH 

'185* Suednie add. ( Eqiuv. wt. S9<!S. 

CII,<X)On 

Tlaoe R.O, of OB. in a dry tC arad sAJ tviee the 
hoDc of res o rt ia ol and 2 drops mm. H/?0^ 
CenUy heal eentu the mistnre is a red-brown 
^ tolonr. Cool, add a few A«rjw tt wsVr. then add 
aq KaOll brstil ihs tsiztors U aStallae^ Tovr 
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c, n, {oj P 

1 e.e. of th« »Ikaltn« tola, into a t t- 
with w.t«-.-yeIloir.gwo 
jvNilrol>»'nxyl wrUr, B.p. 88 (*« P*?® 
m p. 22f.* {*«> pag* 80). 
l)p<fltnpit fd adds and an hi^ridCl* 

JI.p. CII-CO ^ lofll 

CO* 3UtcIc anhydride. || >0 EqniT- 

CH'CO HI* 1. • i.|fyttTar 

Apply the lest under "aialeio acid w « 

rerolt will be obtained. gg^ 

72* Crotonic acid. CH.-CH : CH-TOOH. ' ‘^jn. of 

To 2 C.C. of Br water add 2 c.c. of the aq. » 

O.S. and shake, * k 

— Boln. becomes colourless in about 6 sec. 

CH'COOH join. 

130* Maleic acid. |I ‘ ^ 

CH-COOH 

gires no ppt. with aq. roCl,.) 2 

Only decolourises Br water on h^ ^ ^ 

Br water in each of two t.t.s. lo ^ ^ ^ 
amount of O.S, eqmralent to J-in. ^ 
stand both tubes in boiling water lo 
The liquid in the t.t. contai^ ^d^Ioar 
colourless, while in the other t.t. gg*. 

of the Br persists. p-Nitrobeniyl ester, m p- 
133* Furoio (Pyromneio) acid. CH;CH 

CH:C^ EquiT.wt.I12<>- 

(Aq. Boln. gives a yellow ppt. with . 

To 2 c c. Br water add 2 c.o. of the aq. so 
— soln. immediately becomes colourle^ 
p.Nitrobenzyl ester, m.p. 133* (see page JU-.;. 


,^ Hyd^»y a dda. 

obtained Mphthol In a dry * <• 

(2) ImnUrw. the r~I of the tt. 
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to boUIog voter for j min., sBaking tbe t.t, in order to mix 
the contenta ; cool. 

If the colour obtained is 

(«) green, see ** TarUrie acid *'_ fpego 74). 

(i) yellov-brovB, or deep red -brown, boo “ lACtic acid ” and 
“ GlycoUio acid *’ (page 73). 

bright yellov a gyeeu %ee_** Malic. aclA”_ 

(page 74). ^ — — - 

(d) gi ne-yd , see. ” llandelle jt e id *’ (p age 74). 

18* cU-toctia acid. CII,-CH(0 11) 00 OH. Uaually a «ytupy 
liq\ud. 

(a) To a drop of the acid, or )-in. layer of tbe salt, 
in a diy t.t. add 2 e.c. cone. H,SOt. Warm care- 


fully just until the aoln. become* pale yellow. 
Coot and add 2 drops of a 5^ alcoboUc edhv, of 


— intenae red colour (GlycolLc acid and Ita aalta 
giro a eiolet-red colour) Confirm by Teat (4). 

(&) To {-in. layer of acid or salt in a dry t.t. add 
5 drops cone. H^SOi, Warm, rexolTing the tube, 
juat until tbe mixture become* light brown. Cool, 
dilute to 6 e.e. with water and add aolid EaOH 
until tbe mixture is ctrongly alkaline. Heat to 
boiling and continue boiling for <| min., 

— disagreeable odour of aldehyde ream. 

79* Clycollic acid. Cn.OH-COOII, EipilT. vt. 78-1)3. Tetvl* 
to deliquesce. 

(а) Apply Teat (a) under *' Lactic add." wSeo a riolet- 
red colour wtU be obtauted. Oonfirtn by Test (6), 

(б) To i-in. layer of tbe acid or salt tn a t.t. add an 
equal bulk of etdid KMnOi and 10 e.e. aq Na,C>0^ 

Heat and «bake until Ibe purple ^oor baa 
eutirrly d»*ppc*ml, then filter. To 2 e,c. of the 
filtrate add t e.e, of glscUI aectie acid, beat to 
boQing and add 2-3 diop* aq. CaCI^ 

•—white ppl. (Ca oxalate ) 



^ cn»-coon 

atric aci.1 {-l-n.O). OlOHVOOOU KquiT.wl.70m. 

J 

C5I,-C0011 

(a) See “ IVeln&izury test I**' (Ctmlgf* Usl). pafeTjL 
It) To 3 c-c. of tbe neulnJ sola. *<44 I cx. aq CkOn. 
beat to bodmg, and cootisne icabsg f s 1-2 w-n „ 



ll.p. 


c. ir. 10 ] 


•npMnff T«it (i) ondrt "TMtene ^ ^ 

doln. of » neutrtl citiuto of « «tt»te. 

,im!Ur r«mlt -trill bo 
hotnrrcr, merely yieUa » purple-browa toin.) 

CIKOIIJCOOH , ^CT^Hrero- 
■ i-M.lioMid. I E<Fir.wt.67-02.ajS^ 

cn.-coon 

(а) See " IVeliminary teat 2, leanlt 

(б) To B.O. each of the acid or 
in a di7 t.t. add 2 dropa omc- 
over a email flame joat until 
menoea. Cool, add a fair dro pa 
add aq. NaOH untfl the mrrtnre a 
Dilute to 100 C.C. with water, 

—blue fluorescence. . 

dbJIandelio acid. C,H, CH(0H}C00H. *<!“ • 

lb2*l. , j K e c of ^ 

To i-in. layer of add or salt “ » ‘ *^0 ^ dA 
mixture of equal volumes of aq. 

HiSO , ; heat, , 

bitter-almond odour of benzaldenyu 

CH(OH)COOH 5„2. 

/ 169* d-Tartario add. [ * 

CD(OH)COOH. 

(а) See “Preliminary test 2. 0- 

(б) To 2 o.c. of the aq. aoln. of acid ot s^ 

of powdered FeSO„ a^to NsOH. 

one drop of H.O, (20 vol.). Add 2 o.o. aq. 

—deep violet colour (Fenton’s 

(c) To 3 0.0. of the neutral soln. add 1 c.o. aq. ^ 
and shako vigorously. Missolre^ 

—heavy, crystalline ppt. of Ca J bdli»«)- 

by adA 1 C.C. gUcia! aectio acid ai^d 
<d) To S 0.0. aq. AgNO, add 3-5 drops of t 
' soln.. then add dil. IfH.On drop 

shaking until the ppt. is Just or almost disso 
Stand the t.t. In boiling water, 

—saver mirror forms. 




II 


M.p. 


C, If, (OJ 

(ft) rnpiml^ t>/ hfnainil^. \ **) 1 ec. 

' To }.tn. Ujcr of 05. In • jj * *• fcr 

10 min., then remoro ; I® ^ ^ut, 
.I«ke. Filter, wsA the «I.d with cow 
dry, »nd determine the ® P- Egoir, »*■ 

HytirocinSmiccid. C^n.-CII.-OT.-COOH. 

Apilirtho t«rt under “Phenyl^tic «id.” * 

simUnr rwult will be obUtned. 


iWide, m.p. 105*. -^na Ennir wt. 258-3 
iftiimitio acid. cnacH0..'WOH. Eq«*^- 
r*ir .rrTT.i...COOH. 


' 2 St 3 


Stearic acid. R^werfid P®*®* 

Phenylaoetio acid. 

odour. Equir. wt. ISfl-l. , , J»yer 

In a boiling-tube place the of »Ed , 

in a t.t. of O.S. Add an equal ^ 

KJInO. and 6 c.c. dil. H^O.! ^ “ 
-bitter-almond odour of benraldeh^^ . 

Amide, m.p. 167% Anmdc, m.p. HI. f 
benzyl eater, m.p. 65". 

COOH 


102“ o-Toluic 


10* m-Toluio acid 


Jcoid Q™’ 

m.p. 141% 
COOH 

■■ 0 ®. 


Equiv. wt. 136-1. 


Amide, m.p. 141% jsNitrobeniyl esUr- “F ' 
COOH 


Equiv. wt. 136-1. 


^ Amide. m.p. W% ® S’*' ^ 

Benzoic acid. C.H.-COOH. Equ«^. 

Amide, m.p. 123%^ Amlide. m.p. 183 . 
ester, m.p. 60% 


CO 


’ phthaiio anhydride 


0 ? 


Equiv. wt. 7402. 


j < ♦ R G of OJS. and twice the bulk 
'f Add s dmp. cone. If/iO, and gen*'/ 
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M.p. NaOH gradusUj with shakisg until the m^tow 

is alkaline. — red colour of phenolphthaleiii. de- 
stroycd by acid. 

(6) In a dry t.t. place R.G. of O.S. atwi twice the bulk 
of nsomnol. Add 2 drops cone. H|SO« and 
gently heat just until the mixture it a red-btcmm 
colour. Cool, add a few drope of water, then add 
aq. NaOH until the mixture is alkaline. Four 
I e.c. of the alkaline mixture ipto a t.t. and fiQ 
up with water, — yeUdw-greeii fiuoteBcence, 
p-Nitrobenzyl ester, m.p, 155, 

CH»CH»OOOH 

150° Adipse acid, j Equiv, wt. 7S-04. 

CH,-CH,COOH 

Apply Test (6) under" Pbtbalic anhydride,” (page 76) 
— violet-red colour after rendering the mixture 
alkaline with NaOH. 

Amide, m.p. 220°. p-Nitrobenxyl ester, m.p. 108®. 
COOH 

A 

178° p-Toiuie acid. 1 Equiv. wt. 136 1, 

CT, 

Amide, m.p. 158°^ p-Nittobeniyl ester, m.p. 104*. 

CHfCOOH 

185* Succinic acid, j Equiv wt. 69 02. 

CH.-COOH 

Apply Teat (6) under” Phthalic anhydride” {page 76) 
when a similar result will be obtained. 

p-Nitrobenzyl ester, m p. SS* Anilide, m.p. 226". 

, AcOOH 

' 195® Pbtbalic acid. Eqniv. wt. 83-02. 

-2W® I^COOH 

Apply Tests (a) and Xb) under ” Phthalic anhydride " 
(page 76) when similar results will be obtained. * 

p-Nitrobensyl cater, m p. 155°. 

Section 2. 

Determine the equivalent xeeight of O S. by Method 1 (page 81) 
and refer to the hst of equivalent weights of acids below. If 
one of these equivalent weights is identical with, or near to. 
that of O.S. ap^y any testa given. Also prepare the derivative 
there indicated and determine its m.p. The method of prepara- 
tion of the derivatives is given on page 80 


a n, (01 


78 


Kqulr. wi. 

r ^ 11 p.NItfobfn*yI rttrf. 

88 02 rum»rio •cid, (| ^ m.p. W • 

cn coon . 

Apply tfio tfot under *' 3 I*leJe *cid ” (p*S® ^ 

n timilAr result will be obtAined. 

coon 


risophtheliD ftdd 


0. 


COOH 


[Terephtbftlio aold 


0. 


COOH g 

To i-Sn. layer of OH. in a t.t. add 2 c.c. dil. ^4 
and Bhalo until O.S. has completely dM^»^ 
Add 1 c.o. aq. Bad, and 
heavy white ppt. indicates that O.S. is tere^ 
acid, the Ba wilt of isophthalio add not being 
pptd. under those conditions. . ,t..U 4 <, 

Methyl isophthalato. m.p. W. Jlethyl terephth*!*"* 
m.p* 140*. 


IM* dnnamloadd. C.H. CH : CH COOH- Equir.w^ltf d- 
lb 2 0.0. of the neiitwl wiln. add an equal Tolume <« 


b 2 0 . 0 . of the neutral »oln. add an equal voi 
aq. KMnO* and shake, -purple oolo" 
deatroyed; brown ppt. and bitter^ihnund odour 
of bcnzaldehydo produced. - 

Amhle. m.p. 147*. Anilide, m.p. I»3*. p-NilfO* 
benzyl ester, m p. 117*. *<>< 11 ^ 

IM* Benillio add. (C,H,),C{OH) COOH. Equir. wt. i- 
TO R,G. of OH. add a drop of cone. JIHO*.— 
red colour. 

p.Nitrobcnzyl ester, m.p. PD*. 

COOH 


S4» Aftlsle acid 




Q 


Hqulr. wt. 1521. 


aar. . , 

mp. 162*. AnilMe. m p. 171*. r-Hitrobensyl 
t<rer 
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Bsdioa 4. COOH 

f^OCOCH, 

IE5®. AwtylsftliCTli* acid (Aspiiia), I ' EqpiiT.wt. 

\/ 1801. 

(а) To 2 t.c. of cold -water add R.Q. of O.B. aad shake, 
then add one drop of aq. FeCli,— no violet colour 
(^stinction from eahcylio acidl. 

(б) Apply Tests (6) and (e) under " Salieyljq acid " 
when, ahailaz cesulta vdU be obtained. 

COOH 

Aoh 

158* Salicylic acid, | J Equiv. wt. 138-0, 

(a) Apply Teat (a) under " Aoetylsalioylia acid ” when 
a -riolet colour -will bo obtainod. 

(&1 To i-in- layer of 0,8. (acid or aalt] in a t.t. add 
I c.o, oono. HHO,. Stand tbo t.t, in healing 
water for S min. then lemove and fill up with 
water. To 2 c.c. of the yellow sola, (picric add) 
add aq. KaOH until alludine, then add 2 drops 
NH* s^phide and stand the t.t. in boiling water 
for 1 mia,,— deep rod odour dne to an alkali salt 
of picramio acid. 

(e) To •i-in. layer of O.S. (s/iid or «alt) in a dry t.t, 
add 10 drops each of meUtyl alcohol and cone. 
B|S0« and heat gently. Cool a:^ pour into 
6 o.«, water contained in a dish,— odour of “ (hi 
of wintngrom” (methyl salicylate). 

COOH 

200* w-Hydroxybensoie add. j 1 Equir. wt. 138-0, 

. 

Apjdy Test (fc) under " Salicylic acid/* when a dmiUr 
result wffl be obtained. 

Acetyl defi-vative, 131*. 

COOH 

213* p-Hydroxyb«sU5oie add. Equlr. wt ISSO, 

on 

Apply Test (6) under “ Salicyhe add,** -when a «w»ltv 
result wii) be ohtalaed. 

Acetyl deriTatire. m.p. 1S7. 
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eUttding for & few 8e<»nda.) Filter, WMh. the solid with cold water, 
CTyrtalUso ftotn methyl alcohol la the caso of the terephthalAte, 
or fratn aqueous methyl alcohol m. the case of the iaophthslate. 
Dty the solid and determine the m.p. 

Acetyl derivatives of m'bydroxybenxolc add and p -hydroxy' 
Parole add. 

To i-la. layer of the acid in a i t. sdd 2 c.c. acetic anhydride and 
one drop cone. H^0( ; beat just to boiling. Cool, pour into 5 o.c. 
water and heat until the lower layer has completely dissolved, 
(if the lower layer almost immediately solidiScs, as will be the 
ease whea p-hydroiybenroic aetd Is aoetylated, no further heating 
Is neeeesary.) ’ Cool and shate, filter, wash the solid with cold 
water, dry, and deternune the m.p, 
p-Nltrobenzyl esters. See page 232. 


DeTEauwanos or tux EquiviLEirt Wciqht qt aw Acn> QR 

AtTHTCllIB* 

(A list of equivalent weights » given on page 8fl.) 

IftlW /. 

Titration with ~ NaOH, with phenolphlhalein aa indicator. 

(a) Sundanlise an approximately ^ hJaOII soln, (4 g. KaOII per 
btre) as foUowi : — 

Weigh acemately a watch.glkss or vrrighing botUe, add about 
0-2 g. of pure sueemio arid (equir. wt, 59-02) and weigh 
again. Wash the arid with distilled water into a beahtr 
<150 c.e. or larger) w through s safSrimUy large funnel into a 
230-0.6. eoflioal fiaik. 

Add * or 2 drops of phenelphthaVrin soln. and titrate with 
the NaOU soln. until a fed oolenr, which persiits fw a misate, 
b obtained. 


tO-2000 g. of suoriak arid requires 234( e.e. of caariJy 

XaOn) 


« iiJtAb 

OtW pttrt Dijiy b© ttupd, ^4:. eiAlic (brAr^iM^ 

**^'*«« or riwte 

«4thea«d*wanhvdrib*bwe«pdT.wt. 

» Vj fcs iKeetctepti. If 



80 c, n. (oj J 

Prernration cf bfntmt or kiutnt *T 

To i-in. Ujer of OS. in • dry t.t. *dd 1 
limo, pour Into li mortAf »rul fjind tube 

totli^.t. Fit the t.t. with 

the long limh .bout 7 in.), p1»« the r«u:h« to 

ft eeoond dry t.t. *o that the end of the dehr^ ^ ^ 

the bottom of it^ Heftt the the whob 

•trongly M to ioftcn end epod the ^ i to driw ‘“T 

t.t. end the upper part of the J^j|jt^te »wid 3 drops «*<* 
liquid present into the ^ .lichtly dilute to 6 «•«- 

of cone. HNO. and cone. 7^ “Xond odour of «dtn>- 

with water and pour into a c^h. A bit^ mono-nitrototoew 
bcniene or the somewhat similar «d°« 
indicates that the distillate is benxene or toluene. 

MimiODS OF PaFFABATIOX 

the Acina in the Fobeooiso . -h” 

(See sections on " Crystallisation " and " l>ryinS of su 
pages 16-21.) 

Amides, anilides, and methyl cupbowf 

(These preparations should ix chloride, the t-t. 

aL. when adding a reagent to the ^“ength.) 

containing the former should f iiows^In * 

First convert the acid mto its chlond^ ^ gubstan^ 
dish place 1 g. of the aci^nd - g. K<H- 

together by means of a p^le Mtil tn tercphthalic acid u*- 

(If O S. is assumed to he isophthalio Mid , . • i,y wanning ! 

twice the amount of PCI. and assist the hque&ct y 
Preparation of the amide. NH.OH. Wheu^’ 

To the crude acid chloride add 10 c.o. ■ ^Vash the solid 
vigorous reaction has ceasrf, stir, “^^^^'.tenaine theIn•^ 
with cold water, crystallise from water, dry. 

Preparation of the anilide. pour tbs 

Kjr.'fSoTc iS "o” fS.y di.tUM 

Add 30 C.C. aq. NaOH. cork the flask ^ ^ altohol. 
Mter, wash the soLd with cold water. crystaUue f 
drv. and determine the m p. . 

PreparaUon of the methyl ester of Isophfhallc 

To the crude .<^d ehWe 10 c.e. ^t^yl ^ 
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of the saU with 60% U,SO«, using a dropping tube. Pleco the 
crucible on » pipe-cUf triangle supported on » retort ring, and 
edjuet the height oa a retort ctand eo tl«,t when a Bonecn is plaowl 
underneath, the bottom of the cruciWo will be about 4 in. abore 
the top of the burner. 

Heat with a very email flame and gradually raieo the temperature 
of the crucible by bringing Uve ring nearer to the flame. (The very 
gradual heating is necessary in order to prevent excessive frothing 
and tbs creeping of the mixture too far up the sides of the crucible.) 
When the contents are dry, pisce the crucible in an inclined position 
on the triangle, and heat by placing a small flame under the lower 
rim, Gtadu^y move the ^me along until it is directly under 
the bottom of the crucible. Finally heat to redness in a large 
flame until any carbon present has burnt away and-tbd residue U 
white. (The removal of carbon is facihtated by using a Urge 
Mtkcr burner and moving the croeihle about.) 

Allow to cool, ro<A«tcn with 60^^ HiSO^ and drive off the excess 
acHl In the same manner as before, finally heat to redness, coot in 
a deaiocator atid weigh. 

Repeat beating, for periods of 10 min , until the weiglit is constant 
The percenlapj of !fa, K. Sr. and Fb, a* well as Ba ami Ca in salts 
may be aimil^Iy estimated. 

The student should, for praetice, carry out dujdieate csttmatkms 
of the ptveentage of metal in several pommcreially pore ulta without 
ivrooving any water of cTyrtallutation pveaent 

llriow are shown duplicate results obtained with mmmerrially 
fsire aalts, top>ther snth the percentage of nirtal catcuUtnf from 
the foctnuU ; 

(C - IJ«\, H « 1<XW. O - HK», Ra - ir 35, Ca - 40<JH. 
Na - 23<10 ) 


CaJHun, bamate, (niO.liCa 

„ Unate, (TJl.O.I/VSU.O 

« Urtraw, C.tt,0,<VtJI,0 

1W*um aersaiev, 

bntanalev CJt,0,Va 


^ Ok 30 s: 
_ e, tson 
. •> IS so 


tiitvk « &o:3 

%Na- itr: 



to 3: 

isrs 


(0I»* 




*» r, »!, {oj 

rfifn'f'riNf fr'm Ifirt tf 

•Vi*,, 

r«t«rrt»^ „ 

|tl rvrr^O g rt Ai •(t^nnm^t* y^r.M ^ 


10^7 9 «. 


ZSTrtt 


r»f»i» »i *'t *<*n ■“ — 1079 f" ^ ^ 

- - - c*J.7nWrf! fr»tn fTTwaU - »• 

HI f>&ro «. c( At *rrbI<>?r'»-®J 

wt. c( wnl ^ i— ^ \ ^ 

JStO^I J. 

Analrtls of a R* or Ca lalt. owtrJ 

U*iho wlclitlnn of cono. v\ RaCI, or OiCJt ^ w, «• & »!* 

^Jn. of tl«. Nir, «}t of tho adj jVkb * FP*;;*" b, w>a 

obUlo«l (afW filt^lns off. ^hing. 
for tho dotermination of tho nuir 

Tlio di»«Ir*nt«go of Urn method to ^ -y before »»• 

w.ter of tTTtAlltoatton, wd It **,1^7''^? «i«M. 

to hwU it in an air oren to about 130 tmtd of the B» 

The method emplojed to to heat a or OiSO*- 

or Ca .alt ^th IltPO. and to weigh ^ ^ or Ca to 

From the weight of aulphate obtained the weight 
the original salt to calc^ted. 

Th„ gi X wt, of B.SO. _ .t. of B. to tb. origtaj -* 
X Wt. of CaSO, =. .. ,. Ca „ 

Next the weight of salt equivalent to 68-^ g- ®f the gi*® 
of Ca) to calculated. From thto is subtracted 68|6» ^ ^ 

equiv. wt. of Ba (or 20<^ g. for the gr^ 'oUced; tb« 

1 g. ia added for the H which tho Ba (or Co) has rep 
result is tho gram equiv. wt, of tho add. 

procedure stand fithd 
For tho heating it to convenient to employ a retow .^^y,^tive 
with a ring upon which losta a pipe-clay triangle. { j-gcribed to 
method to to use an “^p s'^one) to 

method 2(6)). Heat a crucible (prrferably 

on a triangle, cool to a desic^tor and ^ 

pUce a layer of tho Ba or Ca salt m. to J m. P ^boto 
bottom of the crodblo and weigh again. Just moisten 



8 ? 


KOH u>d boil ostil all ibe aolid baa diaaolTed* . 
(Ad cSerresoeow will be observed, doe to the 
evolution of oxygen.) Acidify the win. with cone. 
HCl, oool and ^ter. Wash the solid wiUi oold 
waW, dry, and determine the m.p. 


SALTS OF CAEBOrmC ACTOS 
iQBcatilon of the add radical. 

only N» or K is present eee “ Frooeduro I “ ; if any other 
.1 is present see '* Procednre II " (page 69). 
afttre /: — 

OB. 

a) does not yield an acid aq. eoln., to ^-in. layer of 0£. 
in a t.t. add 5 c.c. distilled water and shake. If OS. 
does t>ot dissolve, heat until s^dution U tomplete, then 
oooL 

If (i) a clear soln. is obtained, dilute to 10 o.o, with distilled 
water and proceed as under A. 

(ii) a Uther was produced during tbe dissolving of OB. 
and a white gelatinous mass was obtained on cooling 
the aoVn. a aaSt of pnlzcdtie, stearic, or olne arid it 
indicated. Frooeed as tinder B (page 89). 

) yields an acid at], win., to }.in. layer of OB. in a t.t. add 
sufficient dil, KlltOH to yield an alkaline aoln. and dilute 
to 10 c c. with distilled water. Four the aoln. into a ^sh 
luwl boil nntU a piece of red htmus paper momeutarily 
Immersed in tbe aoln. is Jnst oo longer turned bhre, keeping 
the volume between 5 CjC, and l6 «,«. by the additsoa, 
wben necessary, of distilled water. Cooh make Up the 
volume to 10 «.«. with distilled water ard proceed aa 
under A. 

0 2 <!.c. of the neutral achn add { the vnlome of gUeial 
rUe sudd. If a ppt. is obtsined {tsduatieg the libevatien 
a spsuingly aohiUe aesd) apply Tr*t (Ij ; if no ppt. Is 
oduwd, beat to bcslsag and J-S at). CaClr- 

An immediate white ppt, indicates aa oxalate ; apply the 
<t ttSsJe* (li), yap* TO. 

If no ppa. is obtained apply Test (t). 

S c/;. «f the oMtral acia, {sad aieo to aa rcysal vcteae of 
ter s« a Idaak teat) adi 3 drops ai). FsOt. obatwvw the 
><* and ihea add an 4<C]aal vnlwss rf a^ FsCt^ 



40 02. 
49-01. 
00 - 02 . 
61-02. 
62-02. 
68 - 02 . 
68 02 . 
694)2. 
00-03. 
63 02. 
60-03. 
67-02. 
70-03. 
7304. 
74-02. 
74 05. 
73 02. 
76 03. 
6302. 


EquivaUni of add* «nd trnhyddU* 

(Colculated-C - 12 00. H - 1009, 0 - 1« ») 
rroKmio ««» 


Fomiio BCid. 

Ualeio anhydride. 
Succinic anhydride. 
Acetic anhydride. 
Malonio acid. 

Slaleio acid. 
Fujnario acid. 
Succimo acid. 

Acetic acid. 

Oxalic acid (2n»0). 
Glutario acid. 

Malic acid. 

CStrio add (11,0). 
Adipic add. 

Phthalio anhydride, 
p^npionio add. 
Tartaric add. 
Olyocllio add. 
Phthalic adda. 


86 05. CSrotcaiio a^ 
83-06. Butyric a<^ 

90-03. 

102-1. Valerio adda. 

113-0. Bcniow anl^*- 

122 0. Beniwo actu. 

136-1. 

nil 

162-1. Mandelicadd. 

nil: 

22S.1, IfenzJic ackh 
336 3. Palmiilc aeU. 

333 3. OWo add- 
384 3. Steario achk 


LlPTOITM aKO r»MXl»« 

Cir : CH 


M.p. 

07* Coumarin. 


OCi 


^ XK Die- 

rngTMt o>Uu. BpafiMiy J'* anhi- 

in hot aq NaOir TS* P?*- 

which «i acklifyui* wl‘h 
ot couraarirt act>l 

. JrUUJ IhTwdVl haa uM l» 

* ht m.ln of I )». Ufot in at. c/ 1 Ij » ^ 

^ ah^.W; d-k- rJw 

*«, MW,!)., whj^h 


whU mp***!^-*^ • 

dry. ai5.1 ^ „ 


Ktphd 
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corresrponding acid by method 2 (page 83), or 
method 3 (page 84) and refer to the bet of equivalent 
weights of a<^s (page 86). If one of these equiva- 
lent weights is identical with, or near to, that of the 
acid of which O.S. is the salt, apply any tests given 
under that acid (pages 71-72). 

D. 1‘roetdvTt Jor the identifealUm c] an aVeali saU of paJmitk, 
stejric, or oleic acid : — 

Dis.’wlvo about 1 g. of 0.8. in 20 c.e. hot water and addify the 
eoln. with cone. IlCL If the liberated acid is a solid, beat until it 
has melted.* Four the hot mixture into a small separating funnel 
(containing about 10 c c. water to prevent cracking) ; cool. Extract 
■with ether (see page 21), dry the ethereal soln, with anhydrous 
OaC]„ distil off the ether and cool the residue. 

If the residue is 

. . (a) a liquid, aeo “ Olcio acid " (page 69). 

(4) a solid, SCO *' Falmilio acid,” and “ Stearic acid " (page 76). 
Procedure 

Pour 20 C.C. distilled ■water into a dish, heat to boiling and add 
the equivalent of J-lti. layer la a t.t. of anhydrous Ka,00, and an 
eq^oa) bulk of O.S. Continue boiling gently with stirring for 
8 min. Test the soln. ■srith red litmus paper ; if not alkaline, add 
^ aoUd Ka,COi gradually with stirring untd an alkaline reaction is 
' obtained, .Filter.* 

. " _ Pour the efcar filtrate (ice note below) into a dish. If the Tcdome 
is considerably more than S e.c. boil do^wn to about this volume, 
Bemove tbo fiame and add dJ, IIKO, ■with stirring until a piece 
of blue btmus paper momentarily immersed la the soln. is just 
turned definitely ted. Add diL KlltOIt with stirring unlfl SJiy 
•olid which has been pptd. It completely dissolved and ths aoln. 
I* just alkaline. Boil unljl a piece of red litmus paper momentarily 
immened In the soln. (s jo*t no longer turned blue, keeping the 
■volume betww-n fi c.e. and 10 e.e. by the addition, when neemsary, 
of diiliUed water. 

Onct, cuke up the vnlusie to 10 « e. with dutiOni water ano 
apply the te#ts under A (page 8T), For Test (c) proceed as 
Indieatcd above under “ Preivdare II ** as far as the asteriik, but 
uring about 5 times the auncaint of HeJCOt and of OA (see Kde). 
0*4 the fihnXe, pour into a smaQ beaker, aitl rone. HCl vcith 
•taring until the Iiqak) U acid, then proceed as indicated in Te< (r) 
after t»-,e aeahScatioa wiUi HO. 

XOT*. 



Wine-red colour Beddish-yeUow c. 
(viewed through No ppt. 
depth of liquid). 

No ppt. Reddish- 
brown ppt. on boil- 


propioDsW- 

lading 

C8). 


Deep yellow colour. Strong yeUow colour. . 

No ppt. ppt. *•,. hydro*! 


No ppt. 


Kids." (P^ 


Deep violet colour. Violet or red colour. 


Yellow ppt. 
Light buff ppt. 


Reddish-brown ppt. 


[Usunlly similar, l«a 
dense ppt. 




sni*** 


s,u or«»i«’P^*^j; 

■t«i (f). 

r«-T'"'2Si 


scid. Proeenl** 


der (s). 


If r™ilt«. olh" •■“'■I”' 


, „„|y „l.,..,..| 1' »»"•' 


IV.,»™.»ln ofO-S. .I"'?" 

n (jwge 71 ) 

Ncrr« 

lf»p{.t ws> 

r..i, •'7“' >■ f 

•' "j’r. ti ” •"“ Si 


CARBOHYDRATES 


1. Carbohydrates readily Soluble la water, detected by 
• MoUsch’s test, (Test 3, page 30,J 
Notes. 

(1) The «oh\. refened to la the testa ia that which haa been 
employed for MoUsch'a test, i.e. }-in layer of 05 in a t.l. disaolred 
ia 10 C.C, water. 

(2) The m p B are of bttJo value fcfr idcntiBcation purpoBea sinco 
carbohydrates seldom melt sharply owing to the fact that fusion 
is nearly always preceded by slight deoomposttion. Their specific 
rotations are the most important physical constants, 

(For method of determination arid values a suitable teEt.boQk 
should be consulted.) 

rrc«ds« /or Hit vfealillnilvon o/ OM. .‘— 

To 2 c e. Fohhng's soin. (equal volumes of No. 1 and No. S) 
' add I c c. of the aq. sob. of 05. and stand the t.t. in boiling srater 
for f min. 

If (a) the whole mixture becomes red, due to suspended Cu,0, 
proceed aa uodee A.. 

(b) the mixture remains blue, and is either clear, or only a 
TWy slight jiflJowuh turbidity is present, prooeeil as 
under B (page 92J. 

A. Apply the foHowmg test ;~ 

To 2 C c. of BarfoeVs sfiin aild an equal volume of the aq solo. 
o.f 05. and stand the 1 1. ui briskly boiling srater for S mis. 

If a red ppt. of Ou,0 it observoi m the blue SQln..or on the sHrs 
of the tube Jort above the liquid, apply the testa (given teliw) 
for glooose. fruotewe, and gslictoite ; if no red pp! la obtainnl, 
apply the teals for lactose arvl maltose (page fij). 

Test* /)ie pfanoar, /rwtisv, Cad pilKtoas. 

(a) To Sec of the aq wvln. of 05. add lO dreqa of glseia] aertie 
arid and 3 drops of phenybivdfsxine , shake. l>ssvly swt 
the 1 1. and sta^ h m bcsLng sratrr f.* 10 mm., Jw*«iica2v 
shading. If a bulky VetLiw ppt. Is previund. appjy Tort (1)'; 
if no aneh ppT, ts •fT^T Tost (rf), 

(The yrliiw pp* *■ aa csatiw, the same «w being termed 
f*o» VvSh pluotwe and frurtrar T1,e oaatene <d gslsrtow does 
not aeparste uisVr the above oursltuna } 

• t 
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formed by hydrolysis), indioates that O.S. is Sucrose (Cane sugar) 
ttt.p. 160®, or Inulin . (C,Hj,Oi)» (decomposes on 
heating). Distinguish by t 5^(6> and (c) 

(h) To J-in layer of O.S. in a t.t. add 2 c.e. aq NaOH, heat to 
boiHng and continue boiling for i mm 

A deep yellow soln. imCcatea that O.S. is Inulin. Sucrose 
yields an almost colourless soln. 

(c) In a 100-c.c flask place the equivalent of a J^in layer in a t.t. 
of O.S. and add 50 c.e. dd. IICI (1 c.c cone HCl diluted to 
■ 100 c c. with water;. 

Heat to boilmg, continue boiling gently for 10 mm , then cool. 

Add a drop or two of phenol pbthalein eoln. and just sufficient 
aq. NaOH to give a permanent red colour Add dil. aoetic 
acid, drop by drop, until the sola, is just colcrurless. 

soln obtained from either sucrose or inulin will reduce 
Fehling’s soln. and also Barfoed's soln. (See under A, page 91). 

The soln. obtained from sucrose, but not that from inulin, 
ylnll give the teat for glucose (6) (page 92) if double the amount 
/ of lead acetate ia employed. 


/ 


«. Starch (C,HuO.)«. ^ 

This carbohydrate will have heen indicated by the blue colour 
obtained on the sddition. of iodine to its aqueous solution (Test (h) 
vmder " No metal preBeat/' page 2S). 

Confirm by the following tests < — 

(а) Apply Jloliscli’a test (Test 3, page 30). Use a soln. obtmned 
by boiling B.G. of O.S. with 2 c'd.’’ water and cooling. 

A positive result will be obtained, 

(б) Heat SO e e. water, contained in a beaker, to boiling. Shake 
|-in. layer of O.S. in a t.t. with 6 c.c. water, pour the mature 
into the beaker, boil for 1 min., then cool. Apply the following 

> tests ; — 

(1) Add 6 c.c. of the aq. soln. of 0 S. to 50 c.c. water to which 
one drop of iodine saliu has been added, 

—deep blue colour. » 

Heat 5 e.c. of the blue soln. in a t.t., — blue colour dlsa^ipcars 
and reappears on eoolmg, 

(2) Add 2 c.e. of the aq. soln. of‘0.8 to 2 C.c. Fehling's sola, 
(equal volumes of No. 1 and No. 2), heat to boiling and 
continue boiling for ^ min., — no reduct ion,,lje. no red pnt. 
of Cu,0. 

(c) Shake J-in. layer of O.S. in a t.t. with 6 C.C. cold water. 

Pout the mixture into 50 c c. oi boiling dil. IKS (5 c.c. eonc. 
HCl diluted to 100 c.c. with water), bod gently for 10 min., 
then cool (a dear soln, will be obtained with potato starch, 
whereas rice starch yields a slightly opalescent soln.}. Add s 
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s , , ,, .1 -,h of OS. ..II ^ 

1 .;., |„ . I I rf -lit .rru. w “fl* 


|,,~f iff « I I rf •rft.l Jrrt.» .1 Y 

,„ T." .ni-.T -I- 

nCl.rwinO ofrr,4ofrir>ol fo lo«d by » FP*- 

for i* ...... A .r««p w.n^-rr.! colour, ,ofa, 

.rhkh .!i««.lrr# in (.IroM 

Jn«Ii«l<~« thj»t OR i< Jrt5<» ^•Isopag*^' 

Cir.oir ICH(OH)]. COCIl.OII , m P- ^ - ,, ; r^’O. (roo'^- 
(</J J P. of O.R. in » be t t ta boiling 

HXO, + i It- volume of wntcrj. f evolved, then 

until rffiTvcscence commrncrs heated to 70 - 

tmiuiftr the tube to w» ter which 65‘-70». . 

AUow to atond for 15 min., that OA f 

A white, sandy ppt. .«■. /anhjdrtos)- 

Calactoae. Cir,OIMCir(On)J.CHO. m.p- IS® <» 

110* (1 mol. 11*0}. 


IIU (1 moi. iit'Jj- 

of os. .Sd .ho oq»;^f»‘ 

‘ ' h^'r in » It. of »M l»d h».t to to'-oe^.w 

IX, th. vom™ of d.l. NH,OH ("•'■ 

Hc,t to boiling nnd “ntmuo boilmg g^nti, to 1 


,i, M. P.SO « 

Finally remove the t.t. from the hot ^tc^* , ... -jass 

th. Si of «>» lol” I" "■' ‘‘’ 


'b ’aPP'” tto folloninB fO’I'/'VSTIn'SJriSo of «»». 

(") To".- Ib. O. In Mbog «■" 


COLOURED SOLID COMrOUEDS 


ProttiTtTt 

JVUrmliw lli» to p. of , thm rr^r, in l)»« •pp«>r^»t« «ub- 
•wllon, WMjordin^ Vo wbrtJirT OS U yrllsyw, winp*, rul, of pwi, 
to (be lift of B) p t of coDipound* If one of tbi^ in p « i« idmtirml 
with, or M*t to, tbit of OS^ •??!? my to*U pvm for th»t two- 
poun<), end prppere the deriretire indiceted. The inethoil of 
I»er*r*tion of phrtiyjhydmone* w prea on jieffe €J 
OS. ytUow. 

Mp. 

<1* IletuAlfeetooe (tlerirylhleooeericme Ktjryl methyl 
krtone) C^n,<ni :Ci!<X>aV 
(a> To i-tn Uyee of * enln of Br »n OCt, In • dry t U 
■dd U.O of OB and ehake, 

— <Wp hram eoVior dmeppi^ar* almoet Inetaotly, 
o*wR t* the preerB«* of • dcnlde bond in the 
moledule of OB 

<h) AddnC ofOB tolee ofrcUeone HSO«and 

•hair, 

—OB die»o!»e* yiehltrix ah or*rij»..rw3 tidn. 
rtenylbrdrtuone, ts p Iffl* 


W 


W 


neotmieo* (thjdiMiytme Vrlon*) 
l^ieeiyliydrafw, lap 151*. 


rwu.1 C,»*'CVKTKVI, 



la a Ary Aui etant^if wb a aavr liatl yd»op 

a cf KOM. lien j4a«» on tie a.Tp of ti $ 

Kti of OB CVreft-TSy pour t < a., vf atoLlet# 

aWi^ iAc»*n lie aite <if tie dieh,-.^tiep ea del 
eot.^ 


S'tapnlr \t> A-ynew, eec te. '»«'e ary K()}1, 

aid ter oiaKu He**^., aad peti-'y reel tie Aai 
a? Otkt tlpe aotd nene oeae the tt the reaeidi^. 


at 



0<l C, H. (OJ P 

pr »ofn. amf /«.«< nficfeo*^* 

N'»<)(f |/> r^nt » prtmdrtonS rp»l «(r«tf. AJJ diL 
tlfpp !iy drop, tjntil jh# *r>ln. It Jti*t rofoortMU. 

1^,* t)nrli‘r /4) witJj thU mhi. 

(1) N‘f> Mt>» fnJotff wilJ In* obtftinM with iJw kxliae *ofa- 
(3} rM!rig‘» tnin. wiU Im mftKwl, U th<r wbeh jniituw w 
t»n7orn» rwl, do»» to mitperyW CoiO. .j. 

Th* Afxim imifta are ifae to tho ftrt tiAt bf 
tho minrni •fri! thfl aUirrh han Iw) cornpIeUf/ hjdroljW® 
gfurow. 


GLUCX)SrDE3 

77i« only glacnttich likely to bo eaooantenJ i» S»ljrin* 

m.p. Ml*. 

ThJA luhatancn will h»To 6oen isdicafed in Test 3 (p^ ^ 

the IntPnM wd colour gircn with cold cone. HiSOi- 
Confirmatory Utt, 

Boil the equivalent of J-in. layer in a t.t. of 0J3. with 25 *•*■ 
dil. Ii;SO, (II C.C. cone. U;SO« diloted to 100 c.c. with w*ter) m 
A J00-c.e, flaak. 

In about 10 min. a white ppt. will appear (saliretan, a conden**^ 
tion product of aalicyl aicohoil. Poor 1 c.c. ol the mixture in ^ 
t.t., odd aq. NaOH until the mixtuiiB is alkaline, then add an **1^ 
volume of Pehling'a eoln. (equal vtrfttmca of No. 1 and No. • 
boU for ^ min., — whole mixture beoomea red, due to lu^xU"^ 
(^,0. (The reduction fa caused hy glucose formed by hjdnay*®- 
An aq. soln. of salicin will not reduce Pehling’s eoln.) 

To the mixture in the daak add the equivalent of J-in- 
a t.t. of solid KtCr,Oi and 10 c.o. dil. H;SO,. Connect the fla“ 
to a water condenser and distil until 4-5 c.o. fa present ia the 
receiver. The distUlate will possess the charaeteristio odour o 
sah'eylaldehydo. Apply the following tests for this aldehyde j-- 

(а) Ib half the distillate add one drop of aq. PeClo — violet-*^ 
colour. 

(б) "To the other half of the distillate add one drop of aq. NaOt*, 

— yellow colour. 


yVrtfer distifuiion hetu^en ffItteo»e and fruetoM .- 
In a t.t. place 2. R.G. of O.S. and R.O. of sodium 'selenite (ot 
SeO,). Add 2 c.c. of d/J. Hd and stand the t.t. In boiling 
for 2 min. A finely-divided red ppt. of selenium fa obtained with 
finctoao, whereas with glucose the soln, remsins clear and colourless- 
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2S5* Anthnquinone. 


la * t.t. {tUce 2 ILO. of 0£. atvd &n equal bulk of 
liue dmi. Add 6 e.o. aq. KaOn, beat to boilliig 
and ecmtinae boiltog for { mio., 

—deep ted colour, 

Ftlter itlile tot loto » 1 1. kA abake, 

-<-red colour rajudlj diaappcan, owing to oxidation 
bj the air, and a floccuknt, pale jtQow ppt. of 
aathraqumone arparaka. The phenomena de, 
tcribrl may be repeated by addmg tine doat, 
bcnbng, etc. 

The red colour la due to the Na aalt of oxantkranol. 


W 

COD 


Inaoluble in KaHSOi aoln. 


OXa 

I 

Cll 

C.Ue( y^'i, 

CO 

O.S. oranfic. 


2CC* n>enanVbraqa»nf!»>e 



(a) To { ,<n. latvr of ON in a 1 1 ad J 3 c r ef uw- 
rai^ NallSOf tola, an! warm the cuxtorv, 
•-ON. dwKileea, ami ia rtpy^d cm Cw adbuna of 
aq SaOI! 

it) la a 1 1. flaee 2 TtC cf O S an) an equ! IriJk 
fifaJiwdiMt. Ali Se e aq NaOIL keel to Itrahnf 
an) orvniatt* f e J mm, rdue tl« r«J 

ad-v ♦U't t» td'taiwpd, 
j-^erei rmdae OO pep^ 

\ 


a)! a dmy »f 



M,p. 


C. H, [0] 

-intense red colour, due to the formation of b«- 
zilio add, (C.H.)AOH)COOH. 
Diphenylhydrazone, m.p. 225*. 

CO 


p-Bcnzoqutnone. Q Peculiar pungent odour. 


(а) To 2 c.c. KI soln. add one drop dil. HiSO*. 

add R.G. of O.S.. iodine, 

—deep brown colour, due to ^ of 

(б) In a t.t. place of oS- A'U 

powdered FeSOi and an eq ,^uf* 

20 . 0 . dil. and eha^c. To 

add 6 0.0. water, io coldJater. 

soln. is obtained, ‘he" at*"*! ‘ 

— quinhydrone separates in fino, longgrec 
with a metallic lostro. , „ « o 71*. 

(c) Preparaiifm of phtnojuinme {rat}.^ e- 


>rei>aration of h 

Dissolve in separate t.t.s in J Jtij 


Jiasolvo in separate i.i-s m - ’ i , 
i-in. layer of O.S. th" 

the two solutions and cmI. ^tw sdn* 

needles which Bcpnrato from .^ „lnoth« 
reciystalliso from ligroin, dry. and dotermm 


reciystallwo 
m p. 


125* «.Naplithaquinor«.'. 


£*ungene tslour. 


** penxoin *' <p«ge Ii2). 


•j«* Anthrtrmn 


m- 


,t«,ort— »l»en I'*"*' 


Cl! 

U«hRi«l «« 

•* AAiCf*“*o« " (/“tr 
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00 


Lp. 


W . 


}5* Anthraqainona. 


Imolnbla in K&HSOi kLq, 


In a t,t. place 2 B.G. of OJB. and an equal bulk of 
zino duot. Add 6 c.o. aq. NaOH, beat to boiling 
and continue boiling for ) min,, 

— deep red colour. 

Pilter while hot into a t.t. and ahake, 

— red colour rapidly disappears, owing to oxidation 
by the air, and a llocculeot, pale yellow ppt. of 
antbraquinons separates. The phenomena de- 
anibed may be repeated by adding zino dust, 
boiling, eto. 

The red colour is due to the Ha salt of oxanthranol, 

ONa 

I 

CH 

C,U/ 

00“^ 

ornnge. 


Pbenanthraquinone. 


(<t) To ).]n. layer of 0 8. in a t.t. add 3 o.c. of satu- 
rated Kal^Oa 8obu and trarm the mixture, 

— ^0,8, disaoWea, and is Tcpptd. on the addition of 
aq KaOB. 

(6) In a t.t. place 2 R.G. of 0 S. and an equal bulk 
of zinc dust. AddSc.c aq. NaOH, beat to boiling 
and continue boiling for i min. Filter the red 
brown soln. which ie obtained, 

— blue-green residue on the filter paper. 



PbenoquJnone. CtH^O»,2C,HtOH. 

Place R G. of O.S. in a porcelain dish, add a drop of 
dll. NH,OH and stir, 

— blue-green colour. 





c. II, [OJ 


O.S. green. 
M.p. 


OH {*) 


in cold alcohol, yielding a yellow win- 
Add R.G. of O.S. to ToUen’a «««'"* ion, 

1 c.c. aq. NaOH ; add dU. NII.OH, ^ 

until a clear colourless win. is just o 


— immediate grey-brown ppt. 


ESTERS, ETHERS. AND HYDROCARBONS 
If O.S. w 

(0) ft liquid, completely mlsoible' with twice ita toIubcib of water, 
ftftcertam if it is ideotical With Dioxsiw ” (page 114) ; tf 
it i» not pKKxed ft« uidicaUd under " Esters of carboxylic 
ftcida*’ (i»go 100). 

fThe following eeters are completely miscible with twice 
their solutne of water — methyl lactate, ethyl lactate, ethyl 
tartrate.) 

(1) ft solid, or ft liquid, not completely miacihle with twice its 
vnlume of water, proceed m follows : — 

Weigh ftccarately & clean dry flask of 150 e.t, capacity, 
haring a short wide neck and flat bottom. Add 1-1-5 p. 
of 0 S. and weigh again. Add 25 c c of ftpproximately N. 
alcohoUc KOII and 3 c.c, water. Fit the flask with a cork 
and reflux coodensrr. place on a water bath, and allow the 
contents to boil gently for i hr .tfranwhilc titrate 25 c.c. 
of the aloohohc KOH with N, UCl using phenolphthaWin 
as the indicator. (If. H|SOa gives ft ppt. o' K,SOi with 
N. aloobolio KOll). IVhen the rontenU of the flask have 
been heated for the requiwd time, pour 10 c.c. water 
through the condenser into the flask. Also loosen the 
clamp bolding the coodenaer and detach the UtUr from 
the fiaak, raising it so that the underside of the cork u 
about 1 in. above the mouth of the flask. Wash, by means 
of a wash bottle, that portwa of the inner tube which 
projects through the cork, so that the wash water falls 
into the fissk. Oool the ^mtents of the flask, aild phenol- 
phthalcin soln. and titrate the alkali prrsmi with N. HCL 

Work out the value of x in the fcjlowjng rxprr»*km 

Wt.ofOS. X IjOW 

IhfletvDee betawti the two inrauons x^Uclor of ftod' 

If the value of X is k*as than 5(XI praered as indicated uniev ** EtVr* 
of carboaybe atila ** (page J(V>) rtWwise ww “ Ethers and livdro- 
carbotu- (page 111). 

XoTW 

The fthove procedure is essent*a2y that (Wmied <«» page H2 
tor ths drter a uftaU o o of the «rysu»sJec:l wnght of an rslev. Tbs 
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boiUog for a further period of about J of the time takea 
for the ester to disappear. 

Kotes. 

(1) With eaters of alcohols wtdch ar« apaiingly soluble in 
water there will always remaifi a layer of liquid on the 
surface of the aq. KOS. 

The jMjority of such esters are oorupletely hydro- 
lysed in 1 hr. 

(2) Hydrolysis is accelerated by periodically loosening the 
condenser clamp and giving the dask a rotary more- 
jnent. 

Procedure after hydrdlyne 

Allow the oouteuts of the Saak to oool somewhat, then pour 
10 0 . 0 . water through the condenser. Disconnect the fla&k and 
attach it to a sloping condenser. If no liquid is fioating on the 
surface of the aq. KOH proceed os under A (below], otherwise 
ea under B (page 1Q2). 

A. Distil, using a t.t. as the receiver. nntQ 10 c.c. of distillate 
is obtained. (Ignore any slight luilkiaess which may be present 
in the distillate, due to a trace of unchanged insoluble ester 
passing over). Four the alksJine residue in the flask into a 
beaker and keep it for the later treatment described on page 
103. Rinse out the flask with water. 

If the distillate possesses a pungent odour, rescmhling idl of 
mustard, apply the teats under " Ahyl alcohol " (page 31), 
otherwise pour half the distillate into the empty flask which 
was used for the hydrolysis and add £0 c.c. dichramate mirtare. 
(Keep the other half of the distillate in case of accident during 
the nest procedure.) 

If the dichromate is reduced fin which case the mixture w{}] 
usually become green and hot within { min.) prooeed as indi- 
cated bebw under ” Identififiition of the alcohoL’* 

If the dichromate is not reduced psooeed as indicaled under 
"No alcohol has been detected" (page 101). 

Idei^ifUaiio^ cf lAe uloo&ol. 

To the contents of the flask add £-3 piecea of porous pet, 
connect the flask to the sloping condenser and use a t.t. (marked 
to indicate the space oeenpwd by 7 c.c.) as the reofirw. Pistil 
until 7 e e. Is present in the reecirer . noting If, when S*3 cjc, 
U pceeent, there U a layer of oil on the suifaiee of the distillate'. 
Ptoeted as under .H (page 37), When the al/Mhcl has tesa 
UentiSed, peocecj to identify the aeil constituent cf the ester 
in the manner dosmbed under "TVeataect of the 
re^ae In the iesAer " (page 103). 



c, ir. [ 0 ] 


F 


Noth. 


In tl<wTif)in? Ihrt prrKe»^fttre oncter (a) ^ 




far tli(» Mkff of cWfww, th*t tfco Mtef iw o 
h ji!roJjr>»xJ Mml Ihm'fofo tho hjre of Ifqaid floaty 
KOII U tin ulcohol. Tb« po^aibilitj of fncomplete 
•rn! tb<* procTfion* to ha »dopt«I in fuch » ** 

uwlrr (c). 

Dull II, uaing » t.t. m tho ireotTPr, until «lioat 3 c.c. of 
I* obUlnod. 

If the (lj«tillAt« .•jTTinif oatil 

(o) conalatx of two well-defined Ujm, continue datinm* 
the poessge of oily drape through the condenaer 
alcohol will fora an upper layer, i-in. or ni<« 
tho alhalino rteidue in the flash into a beaker an 
for future treatment. -oint 

Insert a 10-c.c. pipette into the distillate ao 
rests lightly on tho bottom of the t.t. -Loonds 

contents of the t.t. into the pipette. Wait for a fc 
for all the small globules of alcohol to rise to o 
^ and unite, then allow the lower layer to run 
the t.t. . 

Ron the alcohol into a dry t.t., add about } ofi 
of freahly ignited K,00,. cork tho tube and allow to 
for } hr. or more. . » of th* 

hfeanwhile proceed to identify the acid constituen 
ester in the manner described under "TVoattnen o 
alkaline residue in the beaker” (page 103). 

When tho alcohol is dry, determine its b.p. and 


and refer to 


whirb 


sink in tho water, transfer the distillate, together ■ - . 

cooled contents of tho distillation flask, to a small sep^ 
funnel. Add 10 c.c. ether (see “Extraction with 
page 21), shake and allow to stand until two 


and keep this alkaline residue for future treatment. 
the ethereal soln. through the neck of the funnel btto»^ 
t.t. and add about J of the bulk of freshly Ignited KtWe 
Cork the tube and allow to stand for J hr. or tnon. ' 


while proceed to identify tho acid constituent of 
Ip. til*, manner deacribed under ” Tteatment of the al 


in the manner 
residue in the beaker (page ICW 
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pour it into a dry flask, (that used for the hydrolysis, after 
rinsing out and drying, will be convenient) connect the flask 
to the vrater condenser and partly immerse it in hot water 
contained in a beaker. When all the ether has distilled off 
to the residue apply Test under “ Bentyl alcohol ” {page 
37). 

:) is dear and no upper layer is visible, collect about IS c.c. of 
distillate. If there is found to be little or no upper layer in 
the t.t., or if the liquid (alluded to as “ the alcohol ") obtained 
by the procedure under (a) or (4) cannot be identified as one 
of the alcohols under “ 0 S. floats on water ” (page 36) or as 
benzyl alcohol, incouiplete hydrolysis is indicated. 

Repeat the hydrolysis as before but using & g. of solid 
KOH and 5 c.c. water instead of the 25 c o. of 20% aq. KOH. 
Beil rapidly, with frequent shaking, for 2 hr. (Towards the 
end of the hydrolysis the contents of the flask may become 
semi-solid, owing to tbe separation of the E salt of the acid.) 
Allow to cool somewhat, add 30 c.c. water throtigh the con- 
denser, then proceed as under S (page 102). 
ailment oj the alkaUne resjdiie in the beaher. 

3ool the liquid if it is not already cold. (If it is found that 
I oontenta of the beaker have set to a solid mass, due to the 
laration on cooling of a sparingly soluble K salt, eg. K 
inamate, redissolva the solid by carefully heating ajid add 
it sufficient water to prevent any solid separating again on 
iling.) 

Then catty out the procedure under tbe appropriate heading, 
.her immediately below, or on page lOt. 
t alcohol has been detected. 

Acidify 1 c.c. of the cooled alkaline soln. with » mixture of equal 
Jumes of cone. HNOj and water (corresponding to roughly 30% 
NOi), cool and shake. fThia coneentration of acid is WKd in 
dec that organic acids, such as y^thalic acid, wSuch are moder. 
ely soluble in water, may be pptd. No KNOi is deposited, 
w after tooling and sbaking, when 20% aq. KOH is just aodified 
ith 30% HNO, ) 

If (a) a ppt. separates, acidify the whole of the alkaline 
residue with 30% HNO„ cool and shake. Filter off 
the pptd. organic acid, wash it wHb cold water and dry. 
Examine the acid in the manner described under B 
(p*go 74), 

(i) no ppt, separates, proceed as onder (1) if the aeidifled 
liquid possesses a rancid or unpleasant odour, otherwise 



(!i ir- *>t- »nt*nn^ Rr j 

nvn, ..fa f....i 

(imW f<) p-r* I'W. fcl« B«fo« fr-^l 

’^tTKt.miVKt ift# 6 p ef t^'♦ ofl *«'* 

fj) AHrf/ 3 *c. of ^^o .R^fioo r’fn. wttfi . 

^UU 1^ b-fRox .ra ..M 3 or S dr7p#of.^. Oa- 

* »htK» n-<. Iwfirnli.^ .n 0 tJil*to. 

If Ort wwro rr*- ^ 

cf th« .asfitsrt pnfrt, »ith fiO„ ^ ,nr 

NII.OII «ntil J«.e €«l tt. 

ioln U nsutnU, f«il » portion •»! prowcl 

«fi»f*.r A, Twt (ft) I»X* S7, fl^.tnrT te*^ 

If ft P^lil «I 8 fa teqtilm! {a » 

.TwporstB ioinw of tba neatral ^ ® 2 ^|zLcrt, 
faMln. Iwttns OTor » gaa*o ontil »P^“^ on 

th«i compJetuiR tho roraor.! of ^ howeTer. 
• »TvJb.ti> with r»pld ttinxng. “ tko 

which ioTolTo wBiralng with cone. ^ po, 

gtwfacol teat for « lactato »nd the -suit 

» raccinate, the original «tcr will gtTO the »“« 
as tho Wilid salt. _ jj lftcC.of 

If only ncgatiTo results aro oh^ed. iMi ^ 
cone. NII.OH to 2 c.c. oHhe *J^'^rtslIine 

tostandforihr.withpcn^catu^. 
ppt. is formed, filter it off, wash it ^th ^ 
dry, and determine the m.p., then refer to ^ 
m.p.s of acid amides (page ISO) m o»der to idenau 
tho acid constituent of the ester. 

No alcohol has been detected. -j « nolTbydrio 

The alkaline residue will contain a phenoxide. or a poiy 3 
alcohol. 

Vho alknlino residue into a 100 -o.c. oylindw 
to W c o. with water. Pass a fairly rapid eur^t of <»• 
washed with water) through the liquid nntd 1 o.^, 




w^f S tS'free phenol and KOII. fa completely 
•teoompo®**^*^ !• rtn c,- I.<t min. is eufficlent. 
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. If (<>) a considerabJe amount of sobd separates, filter it off 

4^' (beep the alkaline filtrate), isrash it with cold water 

to TMatree the K salt of the acid and KtCO« and dry. 
Apply Teat 1 (page 29) and see “ Phenolic compounds ” 
(page 44). 

Estract ttie alkaline filtrate with ether, exactly as des- 
cribed under ( 6 ) in order to remoTe any phenol left in 
soln., which would interfero with the tests for adds, 
especially the FeCl, test. Identify the acid constitoent 
of the ester in the alkaline filtrate in the manner 
described under “ An alcohol has been detected ” 
(page 103). 

( 6 ) little or no solid separates, or an emulsion is formed, 
transfer the liquid to a separating funnel, add 10 c.c. 
ethefT and shake. (See “ Extraction with ether,” i»ige 21). 
Allow to stand untd two well-defined layers are formed, 
then run off the lower aq layer into a beaker. Pour the 
ethereal extract into another Tessel, return the alkaline 
liqiad to the separtAing funnel, add 10 c.c. ether and 
proceed as before. Eepeat the process a third time, 
leaving the ether soln. this tune in the furmei and retain 
the aialina liquid in the beaker. Pour the other two 
ether extracts into the funnel and allow to stand for a . 
time, then run off any lower aqueous layer which separates. 
Dry the ether soln. by allowing it to stand in oontaet 
with freshly ignited K,CO, for as long a period as ootf^' 
■venient, then pout the liquid through the neck of the 
funnel into a dry fiask (that used for the hydrolysis is 
convenient) and attach the flask to the water condenser. 
Distil off the ether by partially immersing the Bask in hot 
viator contained in a beaker. 

If a residue is obtained apply Test 1 (page 20), then see 
” Phenolio compouiids ” (page 44). 
rreotffioit qf the alhiltae t«£i 1 kc in tKt btakef. 

If (a) a phenol been detected, proceed as indicated under 
” An alcohol has been detected ” (page 103), in order to 
identify the acid constituent of the ester. 

( 6 ) no phenol has been, detected, just acidify the whole of the 
alkaline residue with 60% HiSOt, add cone. KH^OH until 
just alkaline, cool and filter off any K 1 SO 4 which may- 
hare aeparated. Evaiwrate to dryness in a basin and 
cooL Stir the aohd or semi -solid residue with 10-15 c.c. 
of a mixtore of twx> redumes of absolute alcohol and one 
votonvo of ether ; filter. Wash the wsidne on tin filter 
with B e.c. of the ailcobol.ether aiiture, aHowing the 
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C, H. [0] 


filtrato to run into the previous one. 
iu* i„ Tn.t (h\ tindcf A page 87). 


mirato w run inw mo . 

the filter apply Test (fr) under A (p^ 

identify the acid constituent of the ^ 

the filtmle to . dty fl«k '?f tonSirf 

is convenient), attach the flask to ^ - ’ 


itsined 


IS convenjenth aitacn me cenU“" 

partialiy immerse the former in 1”^* . distilled 

to a biker. When the alcohol and eteer^ <^ 

off, examine the syrupy residue (which ^ 

solid matter) for the presence of ethylene glycol or g / 

(see pages 41, 42). 

In the following lists, the time required for *“« » ^OH. 

lyeis of some of the commoner Uquid esters (using 20 /o 4 
or equal weights of KOH and water) is given. 

Hydrolysis with 20% aq. KOH. 

Ettert, oj v>hieh <A« aleoholio comiiMnt u 


B.f. 


ipiA iivur 
J/i»*** 


32* Btethyl formate 
64* Ethyl formate 
67* Methyl acetate 
77" Ethyl acetate 
79* Methyl propionate 
91* MO-Propyl acetate 
98* Ethyl propionate 
101" rt-Propyl acetate 
102* Methyl n-butyrato 
120* Ethyl n-butyrate 
H6* Methyl lacUte 
164* Ethyl lactate . 

181* Methyl malonato 
188* Ethyl oxalate. 

187* Ethylene glycol djaectate 
193* Methyl succinate 
198* Ethyl rnalonate 
198* Methyl bemoate 
JIS* Ethyl bensoate 
flfl* Ethyl suocmate 
218* Methyl plwnyUceUte 
224* Methyl aahoyUta , 

229* Ethyl phenyUcetate 
231* Ethyl salicyUta . - 

238* Glycerol Inacetate (TnacwiuiJ 
# 71 * Ethyl cinnamate 
280* Ethyl tartrate 
2Sr Methyl phIhaUte 
5,4« Ethyl rttrtte > 

rih.l ohtJ.aIate 
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lot 


Stier* (/ vftich ff>» oltiM-io eorudtutra m 

B.p. 

9$* wO'Butf] formate . 
lot* n-Butyl fonoate 
116* acetate 

1S4* ifo.Amyl fonnata 
120* n'Butyl acetate 
139* wo-Amyl acetate 
188* n-Butyl lactate 
203* Benzyl fotroate 
210* Benzyl acetate 
238* Bentyl propionate 
268* n-Sutyl ealioylalo . 

277* w-Amyl nlicylate . 

320* Benzyl aalicybte ^ 


ntwevK* with water 
. 1 hr. 


PhencJtc alter/ 

B.p. 

190° Pbenyl acetate 
278* BMontinol diaeetate 


Hydrolysis wltli equal welglits of KOII and water 


B.p. 

241* </o-Butyl benzoate 
249* »-ButyI benzoate 


1-2 hr. 


318* Benzyl phenylacetate 
M3* Benzyl benzoate , 
33S* n-Butyl phtliolate 
349* tM-Amyl pbtbalata 


TVocedure : — 

Deteradne the tap. of Q.S. and apply the foUoviag test; — 
To ^-in. layer of O.S. in » t.t. add an amount of solid XOH 
roughly equal in hulk to a pea and 2 c.o. alcohol. Heat to 
boiling and continue boiling foe ) min. 

Jf^.dark brown or green oolonr developa proceed as indicated 
under C (page 109) ; otherwise as under A if m.p. 60* or below, 
or under B (page tn.p. above 80*.- 

A. Fit a 100-c.e. flask, haring a short wide neck and flat bottom, 
with a cork and a reflux condenser. Bemove the flask from 
the condenser and place in it 5 g. solid KOB, 5 c.o. water, 
2 g. of O.S. and some porous pot. Oonnect the tUsk again 
to the oondenser, heat the contenta to boiling and eonttnue 
iKaling for ) hr. unless the ester completely disappears in a 
shorter period of time. (Some methyl esters and also soms 
pheoolie ester* will be com{dete!y hydrolysed in 5 min. or leas.] 



[1 

r. tf. r«! 

tf f,> r.^ HI N <'n «/>- 

• tvlf/ (♦• t}««*<■fl^«^ of!<t<^ A fgggeet^ 

AUr rr-r A 1 «?< ^ 

<W {nt<t Br^mnt th^* tn p. of 

V^-n-l -.1 •'!.' «*'r .. f SIS' 

n<in! of lh< ®f' ,^ae. 


•<-rrirItfia!/ If, on tkcmnn! of the ®P' ^yje, 

|-fr>Twl of « pfirWuM'* ^ * • -- 


;* J, 09. I* 

elihrnjnrtto or gljr<^l « 

aw&^ (ft) pntr 105. •1^'®*^ ^ ® 

follofw* 7— , f«+nreof^*r*^ 

AcWifr the »IkAliroiwkiao with 
volomos of «tfw. UXOi benioic 


(fr) 


off t ho prtd. »od »™i •Prij 
T. .h, S™.. «U «.nc. 

ET»t»rtte, etc., m dwenbed nn<^ (ft>^ jq 0, 
»n oU b prwent on tlic »me»t»‘' 

nllow tho contents of the fUsk to J 


nllow the contents of ths fUsk to ww 
then add lOc.c. alcohol {® 

to boiling and continue boiling gently ^ - ^ 
R»mn™ the flask from the condenser ^ 


to boiling and continno boding gentJJ ^ jj 

RemoTO the flask from the condenser ^ 

contents nntd an oily upper layer 
note below.) Add 10 c c. water, cwl ?ip^ 


note below.) Add 10 c c. water, cwi fTjvtrse- 
a separating funnel. Add 10 c.c. ether f 

t>n. shake, allow to 


tion with ether,” page 21), shake, o ^ 

until two well^lefined layers "® /;“'® «lksh«> 

off the lower layer into a beaker and ieep 
residue for future treatment. Poot ‘f*® ^ 

into a dry flask (that used for the 
conTcnient), connect to a water con „_*ained 
partially immerse the flask in hot 5® * 

in a beaker. When the ether has distilled «“• 

6 drops of the residue to 2 c.c. dichromate nun 
and warm slightly. tj„hvSa 

A strong, bitter-almond odour of benzalu J 
indicates that the residue is bensyl alcohol. 

^If during the boiling down, solid separates and 
causes “biunping” (as wiU happen if the erter 
benzyl einnamate) add 10 water. 

Tintfl^solid again separates, add 20 c.e. 

Sa the »Ud has dissolred, then cool. Eztraa 
^tb trt e c. ether, etc. 
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©/ ceii ef Ovt «(«'. 

Refer to list B of o pjof bcmjl esters (page 110), and prtweod 
as foQonrs . — 

If the m p. of OS. it SQ^ or near, acidify 2 e.e. of the alkaline 
rradue ^th gUeial acetic acid, heat to boiling and add 
2 or 3 drops at] CaClt. A srhite ppt. indicates an ozalato. 

If tbs ro p. of 0,S. it 42” or below, apply Tost (ft) onder " Phtlialio 
anhydride ” (pago 70), Being R.Q. of 05. 

A yellow -green fiaoTesoenoo indicates that 05, is a phthalate 
or sucelnate. 

To distinguish apply Test (a) under “ PhthaUa anhydride ” 
(pa^ 76), using R.O. of 05- If the ted ooloor of pheool- 
phthalein is ohti^ned 05. is a pHthalate, othcTwisa a ancemate. 

If no yellow-green 0i>oresornoe is obtained, acidify the 
alkaline residue with a mixture of equal rolnmse of cone. 
IIXO| and water. Filter off the pptdL organio and, wash it 
with water and dry. Apply the tost under *' Cmnamic acid ** 
(paga 78). 

D. In the flask of a reflux apparstiu place A g of aoUd KOII 
25 C.C. of alcohol and 2 g of ester Heat the rontenta of th> 
flask to bolhng and continue boiling gently for 15 mm. Add 
25 c c. water and distil off 20-25 c c of liquid tn order to 
remcire nimt of the alcohol IVor the mssiue in the flask 
into a lOO-e.c cylinder, make up to 50 e c. wrth water awi 
proceed aa indirated under " No aiceihcd has been dHeevd.** 
page lot), Also refer to bst C (page 1)1), In order to aanrrtaia 
(by taking into acriount the m p. of 05 ) UiO phnscj and acid 
Lkriy to bo preoenl anl j<Poeec>d acoordingTy 
Not*. 

The ahoTp peoeedure li Intcsirird flw the hydrolysis of the 
onmaon jhenolic reters which are rs-fy stal is tovardt aqaeeoa 
KOH. It is possilie, bosperer, that 05 may )« ooo of the 
bwa eotnmon alky) wterv eg ethy) pbTdrcrylmnwte. mp. 
Ilfl", methyl p-hrilm»y Iwnftnate, tap. ISl*. methyl Utvi. 
phthalate, m p 1*0*. 

It, Vbreef ee, 1» phecuh is dI■te^t»^l, the kydrolysj ebcfat] 
he Ttqwatel. Using aq KOH in tb» manner dsarnter] tmd>r 

A tlVe IfC). 

C. rtoeeed aa unW B (sV^er) an! all tla eqa-Tabwl sd ) ks. 
Uy*» of yv d«» ia a tt_ m te-Acr to p-rMTcW crjtlatewi 
rihsW rS the t-nc a^.eB• the ya«as>> cf 

Tbs ftit fWws rf y»Tjyi nt-rt fhierKls lisjr to )w moner t srsd 
are aaeUt-i arsl twematssi. Owwg to tha dark-oak-wawf 
ae,J:cti-e,s •-~Cy cdaamel lbs tact t« an aaetata wrA reC* 



im cin, (0) [ 

inn I- urmeUVtrtfy, th« pp<J. 
df^YtVmwl »nd HiflJrafJ trt obUtn whit* 
iUH»f*rW7 fwll* m*/ t>« obUlnwl M rol»«^ 

If » rft. hM b^n obt^ia^l on .ri,lifjir.g th« 
wHh ILN'Om H ofT. Irmmfrr It to tho 

*,M 30 * e. ef HrSO. G.T>n«t the ^ Jo 
rowWw .fKl c!i«t» ontil »bo«t JO e.c. 

I*urf whit** bmioJc »«i«I will follfrt In tbo rontlenser 


iTjuy lio w«jih«l out •ml filtmd off. ©f th* 

If no ppt. hM b«ui obUii«d on jX ^ tfc. 

Ktkkiine rt«i<loo with IINOi, oftheiodifi'^ 

Alkjtlino jTstduo with C0% ITiSO,, HiS0» 


ino jTstduo with C0% lIiOUj. HiS0» 

•oin. into tho hjdrolTsi* iUsk, 25 ® . .. 'fjocc. 

eonn«t tho fliwk to the w»ter 

of liquid. To the dirtiUete «Id NH.OH until juet eu^ 
end ^il until neutral. , _«inme of • 1 - 

To 2 o.c, of the neutral soln. add an ^ 

FeCIi.— wine red colour (viewed through tho P 
liquid) indicating an acetate. 

See list Z> for m.p.s of common esters. 

List A. 3fethyl eeters ; esters of phenob and of poJjhj** 
al cohob. 


Not*. , . „fer9 

Except in tho case of glyceryl tribenxoate, the g 
to tho hydrolyab of 2 g. with 25 c.e, of 20^ aq. ' , 5 cc. 
siderably shorter time b required when 5 g. solio -r 

wofep.ore used. 


36® Methyl cinnamato . 

42“ Phenyl salicylate (Salol) 
48“ Methyl tartrate 
64“ Methyl oxalate 
67 “ Guaiscol benzoate . 

68* Phenyl benzoate 
70* /1-Naphthyl acetate . 

71“ p-Cr^l benzoate 

73“ Ethylene glycol dibenzoaU 

76 “ Glyceryl tribenzoate 


79 “ Phenyl carbonate . 


List B. Bewyl 
KOH. Be* 


esters, Hydrolywd 
nnder (6). page iOS. 


rmptu^lor 

Ay<<ri>/y>M 


In 15 win. with alooboCo 
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Jlf.^ 

39* ciimeniato 

42* Benzyl 
42* Benzyl auccinate 
80° Benzyl oxalate 

irt C. Phenolic esters. Hydrolysed in. 15 min. with alcoholic 
KOH, (See under B, page 109.) 

Mp 

86* Gnaiaool carbonate 
95° P-Naphthyl salicylate (Betol) 
lOT* ^-Naphthyl benzoate 

»l X>. Esters of polyhydric phenols. Hydrolysed in 15 min. 
with alcoholic KOH. (See under C, page 109.J 

Up. 

63* Catechol diacetate 
84* Catechol dibenzoate 
in* Besomnal dibenzoate 
123° Qninol diaeetata 
161* Byrogallol triacetate 
199° Quinol dibenzoate 

antltatlve hydrolysis of pure esters. 

he dcten&iiiatioa of the equivalent -weight of an ester is valuable 
the folloinng purposes ; — 

i) To ascertain the actual number of acid radicals in the mOle- 
<nila of esteta of polyhydric alcohols. 

Exampu. 

The equiv. wt. of a certain glyceryl benzoate, determined 
in the manner described on page 112. was found to be 135 7, 
The following are the equivalent -weights of the three 
possible glyceryl benzoates, calculated from the molecular 
formulas i— 

Honobcnzoate . . . 198-1 

Dibenzoate . . . 150-1 

Trihenzoatc 1347 

Obvioosly the ester in question is the tribenzoate. 

To determine the equivalent weight of the acid in an ester 
of a monohydric alcohol when the alcohol, but not the acid, 
has been identified. 

The tqaiv. wt. of the ester is Erst found by the method 
described on page 112. 

The equiv. wt. of the acid is obtained from this by sub- 
tracting the formola -weight of the alkyl radical and adding 
I for the K which the alkyl radical has replaced in the 
acid. 
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c. n. loj 




f'.XAnn.it. 

TT>« c^It, wt. nf «n ethjl etief wm fcrao^ to b« 8(H. 

Kqnir. trt, of — 8(H ^ 20 0 {fonnub trt. of Cfit"! 
+ I « S2-4, 

On tpfcrring to tf»o list of eqoiralcnt weights of ronun® 
Hdds {page BO) it iriO ho foond that tiio %ai« obUin"! i» 
s-rry cIoao to tho ogniTabnt wtight of malo<ii(3 add. H®« 
tho ester is possibly ethyl laalonato. 

This is porticularly useful m an aid to tie identificat*^ 
of acids which are readily soluble ia water ami for *'4»» 
salts there aro no charactcristio reactions. 

PrtK/tcal deiaits. 

Weigh secant tely a clean, dry flash of 150 c.c. capacity, 
short wide nock and flat bottom. Add J-1-5 g. of the ester 
weigh again. 

Into this flask and also into another similar one, introduce 35 
of approximately K. alcoholic KOH and 3 c.c. of water, 0^ 
water is necessary to prevent the separation of K salts, ** 
Kphthalate, which wocild caaso violent hnnipingl 
Fit each flask with a cork and reflux condenser aiid place on » 
water bath. Allow the contents of the flasks to holl ywy geody 
for } hr. (This time haa been found to be suflScient for very stab" 
eaters, such as amyl benzoate, benzyl benzoate, n-butyj phthalstr, 
glyoezyl tribcDzoste.) 

Pour 10 c.c. of water through each condenser, alstj loosen tb* 
clamp holding the condenser and detach tho latter from tho 
raising it so that.thcTnnder side of the cork is about l in. abova 
the mouth of the flask. Wash, by means of a wash bottfe, 
portion of the inner tube which projects throagh tho cprk, go that 
the wash water falls into the flask. Cool tho contents of e«di 
flask, add phenolphtholein and titrate the alkali pr^nt with 
' N. HCl (N. H|SO( gives a ppt. of K»SO* with N. aJcohCilfo KOW 
j, Kote. 

The blank experimene is necoasary in order to determine iba 
acid equivalent of tho volume of alcoholic XOII employee*, since 
the latter is liable to alter in strength on heating in a gl^ veserl, 
owing to a tendency for the alcohol to become oxidisM] by the 
siir, with aubaequenl resinffieation of the aldehyde fomied, and 
also owing to a solrent setion on the gloss. 

If the ester fa one which U readily hjnlrotjged (far ecatjtphr, fa 
15 win by S0% aq. KOJI) ami yields a water-eolubfa alcoM, 
aooeoo* NaOII may U employed. 

In thi* e**n boll the eoatents of tha flask gently over a gause, 

Piling the tima taken for the I 
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then continue boiling for a further period of about J of this time. 
If the ester is miscible tnth the KaOH soln., boU for IS min 
If c «.«. s= the difference between the two titratwns 
and to g. » the weight of ester taken 


Eqttjv. wt, of ester 


wx 1,000 
V X factor of acid 


gp ^•Ketonlc esters 

181® Ethyl acetoacetate. CH,'CO CH»'COO Et. 

Fit a 100-c.o. flask, haring a short wide neck and 
flat bottom, with a cork and a loflnx condenser. 
Remove the flask from the condenser, pour into 
it 25 c.c. of 20% aq. KOH and 5 c.o. of O.S. and 
add fiome potous pot. Connect the again to 
the condenser, heat the contents to boiling and 
contmne boiling for 5 min. Allow the contents 
of the flask to coot eomewhat, then pour 10 c.e. 
water through the condenser. Disconnect the 
flask and att^h it to a sloping condenser- Distd, 
using a t.t. as the receiver, until 10 c.c, of distiHato 
is obtained. Four the alkaline residue m the flask 
into a beaker and keep it for the treatment 
described below. Rinse out the flask with water. 

Treatynent of At- ditliUate, 

(a) To 2 c.c. odd an equal volume of aq. sodium 
nitroprusside, then add 2 drops aq. NaOH. A 
wine-red colour, which ui^hanged to violet'Ted 
on acidifying with acetic acid, indicates that 
acetone is one of the products of hydrolysis. 

<6) Pour the remainder of the distillate into the 
empty flask which was used for the hydrolysis and 
add SO c.e. dichromate mixture and some porous 
pot. Connect the flask to the sloping condenser 
and distil, using a t.t, os the receiver, nntU 6 c.c. 
of distillate is obtained. To 2 c.c. of the distillata 
add an equal volume of 20% aq. KOH, heat to 
boiling and continue boiling for | min. A yellow 
Boln., followed by a yellow ppt., changing to orange, 
with a disagreeable odour (due to the formation 
of acetaldehyde resin) indicates that ethyl alcohol 
is one of the products of hydrolysis. 

Tnoboent o/ the nUaliee rttidut in the btaier. 

Aridify with 60% ; a vigorous effervescence 

indicates the pnsenoe of Ki(X>t. 



p k a if ^ ’’* 

{Li*\ •<t<l # “^^*"”*5^-0 ^ 

tvpi, fINO, •«! «««• "'^7,^ I Bia. 

fcoUiPtf •O'! ^oniin-w* berilr* » * ^ 

OW. i^rnf h£o W «. coU 

erpURi*. I»l« fr® 

»n>i dxtwTnia* tM ra p- 

(2) rjrfojfrtsw. i» nnAffoctod KJ 
tamJ. 

no* Tidu^rv. c.ir.crr^ 

^«jr I c e. of Oa Into • dry ®‘'j: S^O, 

fpjlckly » mtrtnro of 3 c.c. Mch Oxi 

»«ltonc.ir;SO.. rrBoKOctwoMwtotJ^^ 
|)oor into BO o.c. w»ter ; eool ^ 

l«h tho «IiJ with cold itatcr. c^f*^ 
from •Icohol, dry. wid determino the B P- 

130* Ethyl be oiene. Ctir»-CIIi-Cirt- 


142* o-Xylene, 


■ a 

CH, 

or, 

-0- 
CH, 

0^ 


Oxidalim test :— i^-nfOS. 

Into a 160 o.c. wide-mouthed flwk poor 1 c.c. ot 
and add 5 g. aoUd KMnO,. 80 o.c. 

Ro NaOH and two or three pieces of porotu ^ 
T?t the flask with a reflux condenser, heat the 
^ fj^nta to boOing and continue boiling fairl/ 
Cool, mid pass SO. until ^ 
^ocohoTAnd the bmwn not. bare diwppeared. 
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If (a) a clear aoln. ia obtained, filter firom 
unchanged hydrocarbon, Bool uxU and 
thakt tigoTOUtly. Filter off the solid 
-which CTTStsdlisea o\jt, -wash it carefully 
■with cold water and dry. Apply tents 
for pbthalic acid (page 77), 

Positire resolta indicate that O.S. is 
o-xylene. Confirm the identity of OjS. 
by preparing o-xylejvBsulphonamide («e© 
below). 

If negatire results are obtained, deter- 
mine tbe m.p. of the solid. A m.p. of 
121 * (or near) indicates that tbe oxidation 
product is benzoic acid and that OE. is 
ctbylbenieno 

(&) a buBty white ppt, is obtained, filter, ■waab 
the solid ■with water and diy. Apply 
tbe test giren under isopbthab'c and 
terepbthalic acids (page 78), and dittin- 
gmsh between the adds by prejAting the 
dimethyl eeter. 

Identification of the solid as (1) iso- 
pbthalio acid, indicates that 0,8. ia 
m-xylcne. 

(2) terepbthalic aekt indicates that 
O.S. is p-xylen«. 

Prtparaiion of jt^rylfritfidlphanamidt, w»p. //#*. 

To 1 c.c. of the hydrocarbon in a dry t.t. add 2 c c. ' 
cone, IIiSOj, immerse the end of the t.t. in bailing 
water and shale until tbe hydrocarbon haa com- 
pletely dissol red. ({-1 min.) Coo] and pour into 
20 c.c. of a saturated seJn, of commou salt. Cool, 
and shake or stir xjgoronsly. Filter off th* ppt. 
of stubnin xylcoestiiylicinale and ■wash H wnh 
saturated salt sciln. Dry the ppt. thoroughly in a 
steam orra. Tlaeiei the dried salt in a porcrlaia 
dish, sdd 4 g. PQ, and grind tbe two substaoces 
intimately together -with a pestle. Heat on a 
rapidly boilir.g water bath for 10 mm stirriag 
tbe nixtere periaiifaDy. Cbol tie cuttere. *dd' 
lO e.e. cold water and stir. VFaai the roctects vS 
the duh into a wyararing funnel and eilraet ■with 
ethtr (»r* page 21), DuftS off the ether, that- 
nugWy mix the iwaiae of salfhcByl eUcride with 



B.p. 2 g. powdered ^ 

a rapidly boiling .flffilter. W*di 

add M C.C. cold water, it from 

the eulphonamide with 
alcohol, dry, and deterr^e the 

IM* Anisole. (Phenyl methyl ether.) ^ 

PreyMTittum of dintJwn^U. m.p sa ^ 

DisBolve 1 C.C. of 0£. m 5 '(aboot fi drop* 

Add 1 C.C. cono. HNO. m fcto 

at a time) cooling tjter, wash the 

20 O.C. water, cool and a pnafl 

solid with cold water, '^^ISrSie the » P 
quantity of alcohol, dry, and detenmn 

OMe 


' o-Cresyl methyl ether. 

Phenetole. (Phenyl ethyl ether.) C.H. O Et. 

OMe 


0 " 


p-Cresyl methyl other, 


75” p-Cymei 


ClI, 

0 . 


0 

cii, 


cii(Cii()i 


0t.Creiiyi roetliyl ether. 


0-5le 

a- 


e. of cone. H/iO.; 


To I e,c. of O S, a*Itl 1 t 
•hake. 

'^“llnee no* dje-d.e 

* II>‘0 tour 1 ce. of Oft. hiio a I o 
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Wash the eolid with water until free from Cr 
compounds and dry. Apply the teet for teie- 
phthalic acid (page 78) A positive result 
indicates that O.S. is p-cymeno. 

B. Dissolves completely in the cone. HiSOt (soliJ. 
may be yellow, pink, or light red brown in 
colour), add another 9 c.c. of cone. and 

cool. Add 1 c c. cone. KNOi in portions (about 
5 drops at a time), cooling after each addition. 
(Soliu wilt become reddish or greenish brown.) 
Pour into EO c.c. water, cool and shake. 

If (o) a pale yellow emulsion la obtained, yictd- 
»ng a pale yellow aoUd on thakmg, filter. 
%Yash the solid well with cold water, 
crystallise from alcohol, dry, and deter- 
mine the m p 

M p of mtro derivative -. — 

(17* indicates that O.S. U o-cresyl methyl 
ether 

Sd* tndicatea that OJS ts phcnctolo 
91“ indicates that OB. is w-creayl methyl 
ether 

(4) no yellow eraubion u formed, but Ilia 
Kiistuee froth* on pouring into water, 
yielding an orange-brown aoln. with Llllo 
or no solid, proceed with the Utdation 
test dcacnlird under ** H p. I3d*-H2* ” 
(page 116), using SJ g. wdid KMnO,.*' 
4t) c c. water, fi drops aq NaOH and 
I c.c. of OS. The will usually 

be eomplctelj: rnluoyl in IJ he. 

Identification of the otklatvm yeodart 
a* anisic ariil. top. IS-t*, indicstes that 
OS. is methyl ether. 

ai j ai-cH, 

S3J* Anethole. m p 51*. Olotir of aniaiwl. 

OCH, 

•a) To I m. Uj-ee tn a 1 1. of a sola of Hr in CCI« 
a.H 3 tlnrps o< OS ; alAte. 

~Veown tviajr r»jj>Ily d-asfl*’*^- Aw to the 
IWfwnee «J a doukir Und u U*e Rxirwle t# OS 



C. If. fOJ 

A. difiK®^ 

r^fn * r.rt.ffe. ,i»kJ=?*«®^ 

i«U«rtr» *n<t f eoisjws**’ 


i«U«rtr» *n<l I c.e. -.rtion {oc®*®®’ 

Ihrn r<*fnor9 th«* C.«ni^ _ ^ ^e4 ^ 

imtWj ^ ff lit, i 

wvl^ i! wiih ^ th«*^ 

,h. Wi-I to 20 c.<f. for 5 

fo* rryttof. cf 5 ^ 

A.M U» CP. «“ 

eijol •xjd filtpr. Acidi/j tfc ^ 

Ua. fllEPT off tho »nddet«a» 

(T7st«Ilipp frora dilato 
tho m.p. 

OS. ilnU in tratcr. „ ..»), 

Sco note* nndcr '* O.S. floats on water (p*6* 

O-JIo 

B.p. /Ao-llo pjjtjngmrf 

205* Qitpchol dimethyl ether (Veratroloj IP 

^ ^ dibtoffl® 
deriT»ti« 

214* Kesorcinol dimethyl ether I j 

PmaTOtion of dibromo dtrivaliee. , 

shoold be earned ont in a fiimo OTp j ^ 

Into a 100-c.P- flask poor 1 c.c. of O.S. wd 

bromine. When the vigorous reaetton^^jj 

add 20 c.c. eq. NaOH *nd shake. 
water, filter, wash the solid with ^ 
crystallise fiom alcohol, dry, and deternun 


tho product possesses a brown colour, ro- 
crystallise until it becomes white.) 

M.p. Ol'indicates dibromo catechol dimethyl et ^^ 

141 “ „ „ resorcinol ,, ■* 
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Bp, To 1-in. layw in a t.t. of a »oln of Br in CC}» add 
3 drop* of O.S. and ihaVei. 

“brown colour rapidly ditappoara, du® to tha 
prcsscOco of a double bond jn the molecule of 05 
AUcaline KlltiO, *-► piperonylie acid, m p 228*. 

OMo 

2C3* «-KapbtKyI wetbjl ether. 

To 2 cc- of a cold aaturated roln of picnc eeid In 
benreno add 2 drop* of 05., 

— red crjrUt* of a picralo form 
% metjiosyl radveal «* 10 A 

05.jroHd._ 

'‘'Trore<li»f« /or rte *Jenfi_^oar»on rf 05 {Kee Note 2. p*p* IIA) 
rVterinino the in p . then refer to the hut of la p • of hyJro- 
earbona and cthm If one of iheoe m p« i* fclenUeal with, or 
near to, that of 05 , apply any te»t# pren, atal jierjiare the 
dmratire thero livlieated {Pee aretwn* on " Cr^atailiMiton " 
aral “ Drjirtj; of aubatanm," pape* 16 21 i 

Inthecaaeof ethm, where no dertraiir* it imlicatn), d'-tenst'M* 
the hp. and abn tl>e peToent*(re of methnijj or rthoijl radical 
(Vbr method of determination »ee rwpe IM ) 

11 p 

21* Anetluile CVjttaliine m»»» tabiur ofar.neev! |1 p 522* 
f>c<r “AfiethiJc” otiJer OF ft\aU on water" 
{pat* 119J 

2f>‘ lVjJiet.ylrnethar<e rrT»t*l’.-ne »5>aea 

fVhwir rrarmtiin;; oranpew Tp 2fl* 

it tena-TOeartie, 0,11,000,11^. i)er,t,V.J 
ly etrn-erritn to iia 51 jdrarorte. ftp IJT* 

tVn^i twt tn a IftWe f.atA 1 y of (YO, Adi a 
triitBre of 1 e c Water aM » e e fUetal aorr>e 
aetl. l<eat to tei.h*s{; and cerri'ino* UaUnt fer.t-’r 
Ihxwiler t e t, tf OF, in ^ re ftantl 

aeette ar»l, tleea a.lt tl* a is tj., 

llie fakl IVvi frt-\'-r I r 5 r- is , iL 

and paM NH, Vi rftinrw tie et -ra» li •).*,«> tr *r»« 
.VAJ ?•'> e T. water, eitritet w At T' e e e'W {ww 
I*,** 21 1, att-I Wk*l. iW eejerraj l~-nie* 

wjit 3 ee water ,df tV r*t,re. « 

UOof ailr. e/ Jdre.a j3,er. » . ,‘-af- r f» 1 ,r 

aerr.i airi. Jrf«! i f> it. ,hi a water Iwtt. 

rofi! a^ai »t,if anti *»i»i *r^«,Tatea fe.* *rt It*. 




anrf $n>t iruft tV ^ i^W 
rf7,»<.ft!- th^ *'f«f 

,f..fBfm;r*r* tN<» n P , (l* 

^th^f fpi^hfnyl f.1*t- I g, S? 

|!»llm>« Onr[!«o» Wi' «• • „j, 

r-r--.'-'” '/ ' f,f:"£:S’.%."i^; 

ftiff<*tM>n (>" wirird *”* _ JssJ * 

»• l^/» f«<»rfirTt t* TiotmS crj^ 

Nf>, ap* rrplr^l } •■ 


Nf>, at- rrp{T*JJ 

rne,. a inaf.a. ^ 

-M npi-llr * <r- 

ri-»rtion bM f»«W. 6«* 
withwatrr. 

vf ^U>TVf awl fiJtPf- fiw 

pr«jwl by tb« »Ja.ti«i ^ 

thi* aoW »*ib ftIcoboL ilaM 

awtonn arttl pfwptate ^n. 


00 " 


iV /^-Naphthyl ethyl ether. 


Picratr^'p. IW’ (« 

•; ethaxyl 

Cf"” 

47* PyrrpalW triusethyl ether, 

•' methetiyl *»„. 254* 

62- Diber^L C,H.Cir.-CH^^ 




RP 


2S3* 


In a IPiW-e, afl. P 

to boiEsg azsJ *^'^*“^VT 5 lilasyr*^^tS^ 

*nd the b«r«n ^ 

liqoH to K-i2:«> 

rat* 



FTHERS AND HYDROCARBONS 


U.p. 


M* Quinol dinsetbyl ether. 


OMe 

Bp. 212*. 

aMo 


m 




% Jnelhoxyl rsdlcsl = 44-!), 

70' Diphenyl. CvH,-C*S.. B.p. 251*. 

fVtJwroiioTV «/ j)p'.<Ii6rE!TiV34i«rt«i<»«. m.p. IQ9* 

In B lOO-c.o, be»krr pla» J g. of OB. and an amormt 
of iodine roughly e<iual in bulk to a hnlf-pea. Add 
a aolo. of 1 e.c. Be in 4 c>c. Odi. Allow to etand 
10 tnin., then eraporatc ip d^eu on » water 
bath. Add 10 c.c. boiling aq NaOH and stir, 
in order to remove aa much iodine aa poatible. 
Ddute with IQ QjC. water, filter and waah the (olid 
with water. CryalalliiB the aolid from acetone, 
dry, and determine the m p. 


72* ^-Naphthyl methyl ether 


(Ketolin.) Ill 


rowerfol odour of orange bloaaom. B.p. 274*. 
Kcrate, t^p. U8* (see li3) 

% methosyl radical lB-0. 


SO' Naphthalene. 


Chararterutie odour 


Bp 218'. 


/VepanaTton ef pirrjte (yeZLar), « p. I <9* 

Diaanlre {-l-fat. layer of powdered OS. in a tt. in 
Ice. cold beiaene. Add 2 er. e>f a aalurated 
aoln. of pacrie arid In lienaene and thahe. Filter 
off the ppt. and carrfoUy wa*h it with a few dmpa 
of eoU broiene. rtraa the ppt. between fiher 
paper, -dry otit a amf2 ftaw, and determine the 

«' Triphenylf^Iuiw,. (CVH.l.ai. 

In a dry l,t. place 0-1 g of OS. and ad-1 2 ejr, fuming 
irN0»; aflew to wtand 5 min. Nearly Cl the 
tube wjth roM witer and ahake FiJl^ off tl;,e 
n*d. tnnitro oospousd and wa*i if wHh water. 
Tranafer the fyt. to a t.C and duaotre it in 10 < e. 
rlarial acMie aeJi, AAl Zn d«»i wota fbe deep 
tel oolccr, wb.Wh ii fswmed at £rrt, AMppean. 




C. TI, [0] 

then filter. To2c.c.ofthojtnowfiJtr»«« 
2 B.O. of PbO, and fihakc, ^ 

— intcn<«o ml colour, duo to t « 
paniPOKnniline. 

cir,— ClI, 


D5* AcenapJithene. 


Pierato (omngo), m.p. IGl". 

under “ Naphtha leno,” pago 1 - 3 .J 


100 ” Phciiantluvno. 




Pierato (3’uIIow), m.p. 143*. (Ft>c 

under “Naphthalene." Afier . 

soln*!., Jicat just to boiling, cool anf 


113* Fhioreiio. 




Oriflttlion to the kttont, JluorauiXe fjijilow). 

by eon version to its piienylhydruf'fie. ^ 

In a lOO-e.c. wiihi-moiithrvl (hwk pJace 1 g- »* * * 
MMliiim tiiehrwmato and /! e.e- gfaeljil •" . 

Fit the <I.Mk with a refill r»>i>ih'iM«r. b 
ronteiits of the iliuk to Ixiiling *»xl C” ^ ^ 
lioijing gently, with periodic •hating ro""* • 

j\ild through the eomlenm-r W) n.e. of 

Truwfi-r tho «»ntenta t>( th« ftwk to a *" 
dl•rdllog iUsk, makn «p Iho yoUlme * 

:»«» e e. with water and aehl 2 i>f 3 
iKit. thi» rt.iak to a ntiut'riner , 

ih>i emiU-nfa vigiirtswly. Fl/fe'C otf ti*o y” 
linofi r>or«> whirh pnMvt o*«r with lh« »•«/*». *'* 
proiMro »t» phrfiy (hydra Kwia hi ttio m-ntwr <*’•' 
rnl^^l vnirt "O.S W.lil," ipajfi» Ml 
(>3f.Ufh«« tto* phrn7H.yt/ri»»to front »t,rM < "** 
<h ri»ai.»» U »r»rh.«»y w.h.hfc. bt a/.e,h,.l, mUr^ 
eu>t>rn,^ji la i*wi./y •oiohla; dry, M/ui ,li farwino 
Ik. •> a 


ETIIEBS ANP iryPROCARBONS 
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M.p. 

125* Stiibcno. C,H»-CU;CKC,tI,. 

(<t) To i-iru layer of O S. in a t.t. add S c.c. dichromato 
mixture, heat to boiling and oontinuo boiling for 

— bitter almond odour of bonraldchydc. 

(d) Pour 6 c.c, Br water into each of two t.t.s. To 
one odd tho equivalent of J-in. layer of O S in a 
t.t. Stand both tuben in boiling water for 1 min . 
then tako them out and shako vigorously. It will 
bo found that tho liquid in the tube containing 
tho hydrocarbon has become colourless (owing to 
tho presence of a tioublo bond in tho molecule of 
tho substance), whenios in tho bl.ank test the 
colour of tho bromine pi-rsist* 

ClI 

216* Anthracono. 


(a) Add 2 R G. of O S. to 2 c.c. of a saturated soln. 
of picric acid in benzeno and shake, 

—deep ted soln., duo to tho formatton of a red 

CO 

((} Oxidation (o AtUira^tnnnf. 


IVeigh out in a lOO^e c. wide-inoutbed lUsk 1 g. 
of GrO, and add a mixture of 1 c.c. water ami 
ly e e. gWio] acetic arid. Heat anti) llio OO, 
baa dissolved ; eoiA. 

Add { g. cd O.S., Ct tbe fladi With a rvlluK 
enndeiwfr aiyl beat tbo nmUnta to lolling (If 
the enUturo froths up. teciove tbo fUm© for a 
moment ) Oonlbaje boiling gently for 10 sola., 
shaking tlw Asak itwnd prriobraflf Alkvw lo 
«x4 sotnewbst, then add 50 eji. waW. kilter, 
and wash the wild with water onul it is a eJeisB 
yellow tiolour. Ayply »*>e f /Jowing test f'W 
antbrwqTilnuns •— 

la a t SRC «/ tie jvDow and ao 

rspisj Ulk..vf 7n do«t Adi 3 ras •«, KsOll. 





m 


C, H, [0] 

heat to Loilhtg and continue tofiuij fcf i **■ 

— deep red colour, 
inter whiJo hot into a ht. 

— red colour rapid!/ di3appeaB.owiDj w . 

b/ the air, and a flocculent 
anthraquinone eeparatea. The pi 

cribed may bo repeated by adding ^ ^ 
boiling, etc. The red colour ia due to ‘ 


OxVa 

I 



DjtTiAMiifATioic or Tn* PmcasTAO* or SlrrifoiTt o* 
ItaoKui, w ilrrHYL on Erart EthiW 
Perkin ’a modlflcaflon of Zelsel'a method. , 

The method depends on the fact that when a comF"** 
wntalna methoayl or ethoxyj groiipe la heatrti with feylr»«W 
the methyl or ethyl groupa are conTerted into medial ' 
KW»de, which when poaaed into an aqueoua alcoholic ioin. « 
tutrate. U decompoiid with the formation of tilrer icdklA » 
the weight of ailrer iodide prrxlutwl the percentage of 
or ethoayj radical la calculated. 

Bta^tnU 

Jlyinnlic ackf. The conatant boihng mil turn la le-pdr"!. ' 
157 ami d. 170. eonUinlng 87;' of lit. Puch an acfcl, M ' 
ta Trim! Mtlmationa. may he purrhaanl , 

Afam^ «i»Wkd nUmU »4tUum Diaaolra 7 g 

am a. chatilVl wat^rr and a<ld <d e «. abafiluta ah«hol Tt* 
must U Imp* in the dark, ami If not clear, the l•q||lr*Kl 
wmJI he Allerwf Ihretjigh p tiry flifer paper int>J lha atmirfU" 

duAjetJ* Tbi* may U ohfaiiwal to.m a If »pp’» app*'**^ 
^ #»a h*u,g wWaal hae fr,>oi Ira„e of Itf I ami any 114* 
tn/m tmpurUMt ui W.e marhial hy paming Ihr^ru^yh a dihtie •*** 
*>f 44*10^ amt thm drietl hy paaa<eg ihf<ni$h ll/«V 

JyywmtMa 

rU Apoaral.ui aewt ia dhwtraJml ui tig 17 The omh 
l&e Vfeew 2!»aet| Aaak 4 arte a« eo a<r vai,U>tnmr mil km-a bm* 
law k.><Uva/.j. m*t ami any prruer.t H ammil ha M^iwl 

tMC t&m and <4 (ote aK the 4ra( (fma tweM«e>W 

*1 a ' ■* aw*> i a im* *«rr»e «he mofaia *4 



ESTIMATION OF ilCTHOXYL GROUPS 127 
* Gquid, Trhile that in the eecoad fla^ (conU-ining 15 c.c. of 
5 N 0 » eoln.) dips well below the liquid. 



— 

waoTB U» c«wt Mvi lube froa A, end by meuirn of a thuUe 
wl, t!be end of which irwches well into the Imlb. udruduM 
uc, of the hydriodiC edd into the flitt. Allow the item of 
funnel to dnin and then csuefullj temore (he funnel ao that 
roj* of add are leR on the wck of the fiuA. Add a few jaem 
woua pot to the oontentj of the fUik, then repLaoe the mh 
tube *0 that the end of the tube ii ia«t aboee the add. 
taeh to the dJe-tube of the dietilLni; Caih a U tube oonUininx 
’c t.of the A;;NOf min. Rauethetet&peratareoflhe (lytmne 
to 130* and paaa a alow c nf ir n t of CO, thrcaydi the apjiantaa 
the ianiinf ^ doea not gire a turbafity With a quantity of 
AfXO, (ola. (Tlii U to ocuksee any voUtiV Itspuntew foam 
tydfiodM and.) AUew the apyaratua to tnd, diviresneet the 
W and trphuw it V’T- the ahenryaaio apparaluj It. 

out aoewratejy ia a aisall flaa* latw aUeit 03 ( c( the 
, renore the «»t. canywc the CO, (the anl aide the tol<e 
the rthrr down Into the arad Jd twreaaary jaaah h di»wa 
the CO, tuW) rirmly rejiaop the e<»h and CO, tthe, 

' cairTTOt of CO, tluTKjfh the arparatui {ahout J UihUre |kt 
J throu^ the 11/50, waahdenUrl, and heat the tftraruw to 
tw*. A white drj^ia.t ta onejtnoJvS rf aJaw h'eitte and 
►t W«» leftna to fjen on the eor^a/w of Ow h^ki in tiw 
mA and rradaaSe eetth* to the hottaa. txtl naaarr <wde a 
aifoare »n the aeecnl 
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28 a H, [0] . ^ 

Alter about 20 min. raise the temperature 
the hytlrioclic acid boils gently, but !’«> Cteba*^ 

distillation of the acid into the M 

heating for 40 min. then disconnect the flasis ^ 
them the cleaned U4ube. containing a few c c of , 

Heat for a further period of 20 mm.. ‘P^ iod^ «*•' 

of ppt forms, the distillation of the oMoftb 

bo considered complete ; otherwise “ . n>t)cat tie 

flasks, place a fresh quantity in the U-tubc, and repea 
until the formation of ppt. ceases. ^ beakrt a^l 

To 50 C.C. distUJed water contained m a j eootrtJJ 

10 C.C. dil. HXO, and heat to boiling. iivl 

of both flasks and rinse out the flasks, the Cipotin#* 

the U-tube with hot distiUed water mto th« 
boiling for some time in order to ® double ^ 

decompose completely the white, *omowhat ^ ij 

nnrJ s.lrer nitrate which has been torm 


ftaDw, u 


interaction of the 
Boln. 


lethyl or ethyl iodide 

“^Add boiling distilled water. "cres«ry, to prerenU^ 
becoming less than about 50 c.o. and P ^ ^ thedafb **, 

by means, of a glass rod. A How the ^ ^ ^ ilotecJ 

an boor, then filter off the ppt. of Agl Into a tarwl « 
glass crucible, wash, dry at lOO*. snd j pf 

2:» 8 g. of Agl correspond to 31-02 g. of O-CJl,. 

EisM*ru! .—03150 g. of a '"''‘' 7 ' ^" **''* 

, , 31 02 X <M_«8 X IW lafl, Tb* 

% Bwthosyl radical ^3 18x0 31H) 

obtaine«l with ethosy wimi«»ir«l« are g-nera / •" 


Annrrn>-4i. foufocsi.-* ro.wr.iMto C ao-l H, 
ssr» O 


a C. If- 


tan* 

Ij L'cj»»t'irat<»J 


cottipooivlt msy let drOwteil hf 






impf»te’ee«e 

ta ttMmi 



125“ 

146* 

155“ 


ethers and HrEROCARBONS, ETC. lofl 

Uquldt. 

Floa^ on water. 

S- 

38“ "-Pentane Petrol-like odour. 

j69“ « TT pentane, boding range 25“-40' ) 

Di..^propyl ether. (CH,).CH O CH(CH.). 
Di^-propyl ether, {CH.CH.CH.j.O 
«-Heptane. ra..[CH,]..CH.. Petrohhko odour 
Petrol-like odour 

Styrene. C,H..CH:CH.. Unaaturated. 

1“: 

K6- Sonm.'’'?'?' ‘S” |EtL„.) 

IS S*T- “A c„te.T.d 

9^0 ^“^y^n*PithaIene. C„H,,. 

05 TetrahydronaphthaJene, C.JBr,, 

oink In Water. 

»; ^•«5SS”o,h';‘chL'ct'.ohS'h”'S’' '“’j 

. ““So.?"®"®' 

riooholl ' ®' (S,oomi,, 
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Aft«f *»>out 20 mLrt. foi«5 the 

the hyJriorlic add hoils gently, bnt not so Cratnw 

(listilbtion of the acid into the iide*tabe of -nfatitot®** 

heating for 40 min. then disconnect the 

ii.fittM* (Yintamimr a few c.c. of tn f j,| 


of ppt. lorms, t/io tnstuwuon ui oneW'-' 

bo considered complete ; otherwise ® , rcpest the pw*®* 


bo considered complete ; otiicrwM== y — - » {{ 

flasks, placo a fresh quantity in the U-tubc, an 
until the formation of ppt, ceases. _ nvi^c besier»“® 
To BO C.C. distilled water contained m a tie a>ntt»^ 

10 C.C. dil. HNO, and heat to boiling. G^a^y ^ 

of both flasks and rinse out the f^er.^ Cbottoo' 


of both flasks and nnse out -- . 

the U-tubo with hot (flstilled water into *ik1 »« 


boiling for some time in ordCT to ® Vy„ dooWo 

decompose completely the white, formed hf ^ 

silver iodide and silver nitrate whnA .pcohoEo * 

interaction of the methyl or ethyl iodide and the af 

coin. itrcTtnt tfe® ^ 

Add boiling distilled water, if „„ „T lumpfO^ 

becoming less than about 50 c.c, ana re in tfce 

by means" of a glass rod. Allow the »ln. f;iooch ot sintef^ 

an hour, then filter OS’ the ppt, of Agl m o a 
glass crucible, wash, dry at 100*. and , 

234'8 g. of Agl correspond to 31-03 g- o 
O— C,H,. 

Exasiflx ; — 0-3150 g. of a methyl 

" 31-02 X0 46SX 100 

% motho.xyl radical =• 2J4.8 x 0 3 130 

obtained with ethojcy compound.^ are S' 


AddITIOKAL COStrOONDS CONTADdSd 
aKD O 

Noras : 

(1) Unsaturatod cumpounds may be d 
teat 

To |.{n7' layer In a t.t. of a 
two drops of O.S. anil aljake— f 
Pour tlie contents slowly out of »•' 
of Illtr fumes, intUcating tl 
oorunud 

(3) Tor further properties and def< 
work ihouki be consulted. 

(31 The elM» of the suteUne*. if 


SCHEME II 

Compounds containing CI< Br, or I. 

Follow the appropriate procedure either under “ O.S liquid ” 
(hclow) or under “ O.S. eolid ’’ (page 132). 

0.y. liquid. 

■Apply the following tests in the order giren. 

(11 To 3 c,e, of distilled water in a t,t. add one drop of OJS , heat 
to boiling, continue boiling with shaking for 1 tnin., then cool. 
To the clear aoln. (if neceasary obtained by filtration) add 2 c.c. 
of dll. HKO| and 1 c.c. of aq AgKOy If a definite ppt. oi 
Ag halide is obtained (ignore a slight fuilkineea) see “ Arid 
hahdes, etc.” (page 150), otherwwe apply Test 2. 

(5) To J-in. laj-er of 2 : 4.dinitrophenylbjdraxine in a dry t.t. add 
21 c.c. of aleobol, then add } c.c. of cone H ^O,. Warm and 
shake in order to disaolre all the aolid. To the soln. add } c.c. 
of OS., shake and allow to stand for 5 mm unless a ppt. forms 
in » shorter period of time, Finally cool and shake the con- 
tents of the t.t. If a ppt, is obtained, retain it and see ” Halogen- 
aldehydes and halogen-ketoaea ” (page 13S), or if there U no 
ppt. apply Test 3. 

(It ts necessary to apply this test before Test 3 as chloro- 
beiwaldehydra diasolre aomewbat in aq, KaOH and are rr- 
pperipitated from the alkaline aoln. by HQ ) 

(3) To 5 diwpa of OS. matt, add 3 c.c. of appro*, 2N', NaUIl. 
dose the mouth of the tube and shake tlgorooily for t min 
If any OS, has rrmained nndisaolrrd add 3 c c, of water, the* 
ahak* and £ltcr the emtents of the 1 1. Aridify the aeJn, « 
filtrate With cone. IlCk K a white rmuWcn os an oil U oh- 
UiaeA, see ** Halopm.phenoU ” (page 135), oUiersns* applj 
Test 4 . (So account is taken here of halogen wolitfitotcd hig^ 
aliphatic aesds, •hieh. if sparingly soluble In water, wcoU pn 
a poRtire result ia this test.) 

(4) To 2 C.C, of slccbol add one drop of 05. and lOdrcpsofappeo* 
^^sOH, shake ivsmJ and llrfsi add a deep of ptMwiJphttialru 
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CLASS DETERJONATION J33 

cotouiksi see “ Aliph&tic halcg«n*8.cida ” (pago 133) or if & red 
colour « produced apply Teat 2. 

(2) To J-tn. layer of O.S. in a t.t. add 2 c,c. of approx. 2N. NaOH, 
beat to boUIng, continue boiling gently for 1 min., then cool. 
Add » drop ol pbenolpbthalein Bola,, then add dil. HCI until 
the aoln. jutl becomes colourless. Now add 1 e.o. of aq, HgCl,. 
heat to boiling, continue boilihg for 1 min., then cool and shake, 
A white ppt. of Hg,Cl| (due to the reduction of the HgCli by 
a formate produced by hydrolyeia) euggeats that O.S. is a 
hydrate or alcoholate of a halogcn-aldehyde. See page 139. 

(3) To |-in. layer of O.S. in a dry t.t. add 3 c.c. of alcohol, heat 
juat to boUmg, then cool and shake ; filter if any solid is present. 
Using this alcoholic soln. instead of the ^ c.c. of 0.8. proceed 
as in Test 2 (page 131). If a ppt, is obtained retain it, and 
aee " Halogcn-aldehydeB and hslogen-kctoaea ” (page 138), 
otherwise apply Test 4. 

(4) To J-in. byer of O.S. in a t.t, add 3 c.c, of approx. i!IT, NaOH, 
close the mouth of the tube and shake vigorously for 1 mitt. 
If any 0.6. has remained undissolved add 3 c.c. of water, then 
shake and filter the contents of the t.t. Acidify the solo, or 
filtrate with conc. BCl. If a ppt. or a white cmuisiatt is ob- 
tained, see " Aromatic halogen-acids and halogen-phenols “ 
(page 135), otherwise apply Test 6 unleas O S. has a camphor- 
hke odour, in. which case see first " Chlorbutol ” (page 138). 

(5) Proceed as in Test fl (page 132) using the equivalent of J-in. 

layer in a t.t. of O.S. ^ 

Metal present. ' 

Only alkali salts of halogen -acida are hero considered- 
Procedure : — 

Prepare about 5 c.c. ot a cold, concentrated soln. of 0.8, 
and, acidify with cone. HCI. 

If there is obtained 

(o) no ppt , proceed as indicated under.**. Aliphatic halogen, 
acids’* (page 133), 

(t) a ppt., ^ter it off, wash it with cold water, dry, and 
proceed as indicated nnder “ Aromatic halogen-acid* *' 
(page 135). 

UALOOEN-CARBOXTLIC ACIDS 
Aliphatic halogen-acids. 

The halogeu-substitutcd acetic atcids included in thi* subsection 
posaeas a sharp odour, are deliquescent if solid, and have a blistering 
sction on the skin. 


132 • HALOGEN, C, H, fOJ . ^ 

Bob. If tho eoln. remaba colourleas «ee 
acid* ” (page 133) or if a red colonr ia prodn^VP'J ^ 
(6) To 1 c.o. of acetyl chloride in a dfy t.t. add I 
O.S. If withb 2 mb, a rigorons reaction occurs (w. 
are freely oTolved) with crolation of HCI fuDaes, sc® 
alcobola ” (page 137), otherwise apply Test 6. roHird 
(6) In a 100-c.c. wide-mouthed flask place 2 g. of » -jtilall 
10 c.c. of alcohol and heat under a reflux , tt 

tho KOH has dissolved. Pour 2 c.c. of the “Ue fisA 
for use as a blank teat. To the remainbg « „ j-n«er A 

add i c.c. of O.S. and heat to boiling under the c^ 
a considerable ppt, separates, no further „•{(, (Jl 

for 10 mm. Cool, 


otherwise continue boiling lor fU mm. vw*, ...-'ji* ja*- 
HNO„ cool vxU and shake, then filter. -Also wdiJJ ^ ^ 


of alcoholic KOH m the t.t, with dil. ^’0,. 
each acidified soln, add 1 c.c. of aq. AghiO|. 

If there ia obtained . , . 

(а) a ppt. of Ag halide greater than that obtain 

test see “ Aliphatic halogen-hydrocarbons, etc. ^ 

(б) no greater ppt. of Ag halide than that o 

blank teat proceed as under (6), page 09, If 

tain if O.S. ia an ester of an aromatic baJo^J . 
OK. ia not an ester, aeo *' Aromatic halogen -hya«W“ 
(page 14C). 


OS. soUdt.. 

Follow tha appropriate procedure cither o 
according to whether a metal ia proaent or 


e 133 Of 


Mo*' 


No metal present. 

. To a measured J-b. layer of powdered OS. ta • ‘^.i’U eooJ 
*dd S ex. of diatillod water, heat to boilbg with ahaklng, I 
well and ahake. If O.S ia completely in solution, apply ^ 
■(below) or If it la not completely jn solution proceed as uw . 
page 131, Ming R.O. of O S. If no ppt. of Ag halide is obw' 
Jppjy Test 3 (below). j/ 

(1) To 2 «-®- ®f the aq aoln. of O S add a drop at aq *• _ 

a blue, violet, or green colour is obeerval see ** 
phenols '* (P*80 I3flj ; If none of these colours U obt*w*’ 

Jo 2 e c. cf dJ, NH«OJr aiid It O. of O H. and shake for 
If . deep brown or deep red cwtoiir U oWrved see ** IiahUf^ 
pheools" (pa?* 138), othenriae to a mdn. of It 0 of 09 
j e e, ®f ® appr®*- ^ NaOfI, *h»k' 

mil a drop of pbc*io>ph(haJ«in srd/i Jf (ha $t>fo rs«»****’* 


i 


HALOGENjCABBOXYLIC acids 


and cool until solid separates. Falter, wash the 
solid with cold water, crystallise H from water, 
dry, and determine the m p. 

Bromo-acids, 

M.p. 

60* Bromoacetio acid, CHiErOOOH. 

Follow the procedure under " Chloioacetio acid ” 
(page 134) when similar results will be obtained. 
Aromatic halogen^aclda and halo gen-> phenol a. 

Detennine the m p. of O.S. (if below 100' see “ Halogen- 
phofiola,” (page 136), and refer to the appropriate list of m.p.s 
of acids, jfethod I (page 81) should be used for the determina- 
tion of the equivalent weight. For denvatives see page 80. 

ChlOTo-ficidt. Eqmv. wl. 

M.P. 

140’ o-Chlorobenzoic acid. 

Amide, m.p. 142’. 
p-Nitrobenzyl ester, m.p. 106*. 


OOOH 



COOH 


M-Chlorobenzoic acid. 

Amide, m.p. 134*. 
p-Nvttobenxyl ester, m.p. 110*. 

p-CbloTobcnioic acid. 

Amide, m.p. 179*. 
p.Niliobcjwyl ester, m.p. 129*. 


Uecomp. Tettachlorophthalki acM 
p-Nitrobenzyl ester, 

m.p. ISO 

8r«na.«c>l< 

M.p. 

147* o.Bromoberizoic acid 
Amide, m.p, 1 
p-Nitrobenryl 




ICOOH 
I COOH 


IW 


. 157*. jA] 
fi ester. | 

p. no*, sy 

n.Bromobenzoie ae»l. ^ 
Amide, m p 153*. 
p-NIlrobeniyl ester, j 1 
m.p. 105'. \/ 


COOH 

iBr 


Dibromoetniuoieacid. C^H.-CHErCHBi-COOIL 3C17 * 



ft.u/>nK.v. c. n, roi 


131 


oA. 

^ rr^/ 14 f >(Wir(e t.-«» p -f '•«. 
r.,. V/r* tn^n • ,m,» ftuk r^r | eft 


*1 KOIf. h»*i»C Mlirff « rfMKiia. 

5inif» (5^..h jr*-r!Ww> ,« (i0» 

|U'<4l •H>f. h*“<»{ tn bmlinj end •'I'J ""^ 


kU'< 4 I eniT. ^•“<»{ to limJinj •wi ••I'i --- “ i . - ifirT* ® 

rr«. ( 0 . ofUt.-, d^e f« ^ 

Omfirtn tfir Hmtitjr pP OA hf prrpnrmtion of ^ 
rn p 122 ’ « P.llow, inlinwitefr In 

rerhofOS ■ml Pre"hF 5 flwtiUrd enfline. «*»htlie**-' 

l»comp iwlid, triti}T»tn with 3 cc. ether. , . ,i,. mpL 

CwrpruUj- with ether until white, dry. »nd detennine 
O.S. solid. 

CMoro-aeids. ^»r 

Proceed M indicated under *' TrichIoro»«tie ^ 
If negstire result* are obtained foBow the procou 
*' Chioroacctic acid.” 


M.p. 


55* THchJoroaeetic add. COj-COOH. pjinj 

Applj the testa under “ Chlorofonu (F*8" 

B.G. of O.S., when similar result* " 

owing to chloroform being £rst form 


CMoroacetie acid. CH|C1 COOH. fiin.l»J®^ 

fa) In o boiling-tulw place the *‘1'“’*^®“* 

jiJd 


to boiling and 


continue boiling for 1 
r l-in. layer in a t.t. of solid 


and sJiake until the green colour h. 

then filter. To 2 c.c. of the eitnte Mdd ^' 
glacial acetic acid, heat to boiling and add - 
aq. CaQ,. ♦» „i»li« 

— immediate white ppt. (Ca oxalate, duo to 
acid formed by oxidation of the glyeoIuO 
produced by hydrolysis). 

(6) Preparation of pAaicxyaeeiie acid, 

C,H.O cir,cooif, 

I e. oP 


lOO-cc. wide-mouthed flaalc place ^ 

O.S.. 1 g. of phenol, II g. KOn and 10 C.e. water. 


Fit the flask with a cork and reflux ro“de^ » 
heat the contenta to boiling and continue boili™ 
for 5 tain. Cool, meidify with cone. HO, sh*** 


HALOGEN.ALCOHOLS i: 

M.p. OH 

Cl^Cl 

67® w/m-Trichlocophenol. 1 FeCl, : no colour- 
Cl 

Benzoate, m.p. 70®, Methyl ether, m.p. 60*. 


Br^Br 

* «yw»-Tribroniophenol. 1 FeCl, : 


o colour. 


Br 

Acetate, mp 82“ (crystaUise from alcohol). Methyl 
ether, m.p. 87®. 


HALOQBN-ALCOaOLS 

O.S. liquid containing Ct. 

Procedure for identification. 

Betermino the b.p. and refer to the following list of b.p.e. 
If one of these b.p s is identical with, or near to, that of O S., 
confirm the identity of 0.8, by applying to it any tests given, 
and by preparing and determining the m p. of the derivative 
there indicated. 

B.p. 

127® Ethylene chlorbydrin. CH,OH'CH|CL Mismhle with 
water. 

{a] Pour into a boiling tube i c.c. of O.S. and 10 c.c. 
' aq NaOH, heat to boiling and continue boiling 

for I min. Add an amount of solid KMnOi 
equivalent to t^in. layer in * t.t. and abate until 
the green colour disappears. Filter, acidify 2 e.c. 
of the filtrate with glacial acetic acid, heat to 
boV^g and add 2~3 drops of aq. Cadt, 

— white ppt. (Ca oulate, due to oxalic acid 
having been formed by the oxidation of the 
ethylene glycol produced by hydrolysis.) 

(b) Preparation of ethylene fflyeot iibemoate, m.p. 73*J— 
Into a lOO-c.c. conical flaak pour 2 c.c. of 0£. 
and 20 c.c. aq. KaOH, heat to boiling and continne 
boiling gently for 5 min. Cool, add 2 c.c. benzoyl 
chloride and 20 c.c. aq. }7aOH. Cork the flai 
and tbake until eolid separates, then shake for * 


\ 


136 

AI.p. 

251* 


HALOGEN, C. H, (OJ 

CX)OH 

^-Bromobenzoio 8cid. 

Amide, m.p. 189*. 
p-Nitrobcnzyl ester, m.p. 139*. 


0 

Br 


ID 

5009 


ffALOam-PSEAVLS 


FroctdiiTt, Jot the ideTiiifieatton of OE. : ^ jjjjr W 

Determine the b.p, if liquid, or the “.p.^ th* 

the following list of b.p.8 or m.p.s, taking ° j, yeotK*^ 
ticular halogen present. If one of these ® P * ® f OS. t.t 

with, or near to, that of O.S., confirm 

preparing and determining the m.p. of one of « jesctilxd e* 
indicated. The method of preparation of ace» 
page 52, of benzoates on page 52, and of mrt y jnjnntf 

163. Bromo derivatives should bo prepared m 
described for t ' 


,u-cresol, page 53. 
Liquids. (See also solids of low m.p.) 
B.p. 

on 


175* o-Chlorophcnol. 


0 “ 


Bromo derivatiee, m p- • 
FeCI, violet {wafer) 


Solids. 

Up. 


on 

o-BromophenoI. j | Bromo dertvative, ® P 
Isy Fea» : violet (water). 

on 

wCtJofopheool. { 1 nenroafa, m p W- 

II p 2\r. FeCI,; viotrt (— Ur) 
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Bp. cn,acn--cn, 

111* EpichloiLydrin. 

Glyocrol diphenyl ether, m.p. 81*. 

130* hlethyl chloroaeotate. CII,C1-COO Me. I 

144* Ethyl chloroaceuto. CH.a COO EtJ 

(a) Identify the alkyl radical in the manner de- 
■cnbed under “ EKtcra of carboxylic acida " 
(page 100). Use half quantities for the hydro- 
lysis, which will be oomplota in 10 min. 

(h) Identify the acid constituent by the preparation 
of chioioacetamide, rap, 119*, aa follow*', — 
To 2 e.c. of Q.S. in a t.t add 4 c.o. cone. NHt.OH, 
cork the tube and ehaLe vigorously with cooling 
until crystals separate. (The period of shaking 
required will bo |-1 min, fbr the methyl ester 
and 2-3 min. for the ethyl ester.) Filter off 
the Eobd, carefully wash it with cold water, 
dry, and determine the m p. 

179* Beniyl cblciidc. C,UjCH,Cl. Very irritating odour. 
^-Naphthyl etbw, m.p, 93*. 

20fl* Benzal chloride (Benxylidene chloride). C|H) CHCli- 
Very iiritating odour. 
llyinAijgis lo henzdtdehyde. 

Into a lOO-c.o wide-mouthed flask pour J c.c. 
of O.S. and 10 e.o. aq. NStCOj and add some 
porous pot. Fit the flask with a reflux con- 
denser, heat the contents to boiling and continue 
boiling for 15 min. Remove the flask and cool, 
— bitter-almond odour of benzaldehydo. 

213® Beniotricblorido. C,H,-CC],. Very imtsting odour. 
Hydrolytia to bemote acid, m p. 121®. 

Proceed as indicated 'under " Benzal cilotide.*’ 
Filter, and acidify the filtrate ■with cone. IICI. 
Cog], filter off the solid and wash it -with cold 

CryxtaUise the acid from water, dry, and 
determine the m p. 

Bromo compounds. 

Liquid/. 

B.p. 

38* Ethyl bromide. CU. CH.Er, 

^•Naphthyl ether, m p. 37®. (Kcrate of this ether, 
m.p. 104®.) 
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SoUds. 

M.p. 


119* 


lodofona. CHI^. Yellow, Characteristic odour. 

Apply the tests under " Chlorofonn ” (page 140), 
when similar results will bo obtained. 


UxTHons OF Pbefasatiox of rm Etiters nmicATED unueb the 
Halogen Compoonss in tbs FoBEnoota Lists 

(See eectiona on '' CrystaUisalion ” and " Drying of eubsVanocs,” 
pages 16-21.) 

^•Kapbthyl ethers. 

In a 100-c.o. wide-moutbcd flask place 2 g. ^-naphthol. I g. 
KOn, 1 e.e. of OE., 10 C.o. of alcohol and some porous pot. Fit 
the fiaak with a rcfluE condenser, heat the contents to boiling and 
continue boiling for a suitable period of time (10 min. for ethyl, 
»-propyl, and iso-propyl bromides ; 5 min. for methyl, ethyl, 
i»-propyl, and iso-propyl iodides, also for beniyl chloride and 
bromide). 

Add 20 c.c. water and 1-3 g. sobd KOU, nool and shake until 
■olid separates (see note below). Filter off the solid, wash it with 
cold water, cryEtaUise it from alcohol, dry, and determine the m.p. 
Note. 

If the b p. indicates that QE is an ethyl, n-propyl, or iso- propyl 
halide, proceed as follows : — Add another 20 c c, water, connret 
the flask to a water condenser and distil, changing the rcoeirer 
when sobd appears in the distillate. Continue distilling, adding, 
if necessary, boding water to the contents of the flask, until no 
more aolid passes over. Allow the water to run out of the oon- 
dnucr, so that the solid, which has collected ui tlie inner tube, 
snll melt and run into the rcoeiiTr, RIUt the distillate, wash 
the solid with cold water, dry, and determioe the m p. 

If, instead of a solid, an oil distils over (as will usually occur 
if OE. is an uo-propyl halide), extract it from the distillate with 
ether (see page 21). Pistil ojf the ether and to the midual lii^uiJ 
add a cold Boln. of (-in. layer of ];scria aesj in a 1 1. in 3 c.e. aloohoL 
Stir, filter off the solid pierwte, carrfuUy wash it with aloibol, 
dry, and determine the m p, 

Prrparatioa o( ptoratca ol ^.uapbthyt «ib«ra (*« nets). 

To (-in. Ujxsr ^ ether ui a t.t. add I e,«. al«<hol aol beat 
^Ul solutKio U oompklc- Next diaeolta J-ia, lajar of paetie acki 
it) a l.t. in 3 e.e. hot alccltol. Gael the aoluUona, then mia 
shale. (The ptcrato of ^tnaphthjl ethyl ether eeparatoa rjaicklj, 
that cf jbnaplUiyi »-prcpjl rtW ooly aiW staadicg foe soma 
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Bp. CH,CH,. 

670 ««.Butyl chloride. >CHC1. 

ch/ 

68* iw-Botyl chloride. (ClI,),CH CH,a. 

77* n-Butyl chloride. CH,-tCH,l,Cl. 

100’ iw-Amyl chloride. (CIItltCH CH, CH,C1. 

IOC’ n-Amjl chloride. CH. ECU.l.Cl. 

Sink in uxiter. 

41’ Methylene dichloridc. C1I|C1|. 

55® sym-Dichloroethylcno. GHCi : CIICL 

Unsaturat^, but 1 c c will not decoluuriiw 
} c.c of a Goln. of Br in CCL in 15 nun 
68’ Ethylideno cldoiidc. CH,C1IC],. 

84* Ethylene dichloride. («yn>>Dichlorocthane ) 

CH.Cl CU,C1. 

88’ TrichloroelhjW CllCl ; CCl,. 

Unaatarated, but 1 c.c. will not dcooIouriMo 
I c.c. of a Eoln. of Br in CCIi in 15 min. 

38’ Propylene dichloride. ClJ. CHa CH,C1 
120’ TnmUhjlcno dichloride. CH.CICH.CH.O 
12 1 * Tetracbloroctli j Icno (Pcrchlorocthy Icno). 

CCl,: CCl,. 

Cnsatuiatcd, but Ice. will ijot, dcoulourue 
I cc. of a coin of Br in CCl, in 15 mm. 

147* cym-Tctrachlorocthano. (Acety Icno t^traeldondc ) 

ciici.-ciia, 

168’ Glj'w.-iol Uicldotohjdnn CH.aGliaCH.CJ 
159* Pintachloroethanc. CHO.-CCl^ 

178* /l,7*-DirhIoroelhjl Uher. (CH,C1-CH,),0. 

CHCl 

184* XajJiUiileno tetrachloride. 

ciia \ 

„ llcxkchlorcetbarie. CC3,-CC1,. Camriitir-hVo olour. 

(SuUimwl 

Bromo cennpouoja. 

UquiJM. {Sink in «ucr.) 

«0* Alljl leomije, Cll,rClldI,l>. Mwtikrd'lA.e ulotir. 
Ciuaturatnl. but I ce. 2»-» tuia. fur the 

doeokamkatioa of ) e.c. of a aula, of Br ta CX3,. 
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147 


B.p. 

169* 


162'* 


o-Ddorotoluene. 


C^T. 


a 


OxidAtlon— ^-o-chlorobenzoic acid> cl p. 140*’. 
CH, 

iC'ChloTotolu ene. 

Oxidation — ^-nt-cblorolienzoio acid, lU.p. 163'. 



CH, 



OxidatVoa— vp^bloTobenxcac xap 23%'’- 


179* o-DicUoKjbeiMeno. 

Solid derivatives difficult to prepare. 


0 “ 


263* R-ChJoronaplithalene. 

Kcrate, m-p- 137*. 


CO 


Solid. 

Mp. 


63* p-DicUoitibenzeiia. 


■0 


2 : S-DicUoitmitrobenxece, tn-p. 64*. In oider to 
prove that a ddfeicnt suluBtaztoe haa been 
obtained carry out a mixed ta p. detenuinatioa 
(CM pa^ 14), or apply Test SB (page 171) »hea 
a positive tert for a nitro gnnip inll be obtained. 
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*7^ taijgwoo '-go jo ivtf* 'o» jwh jo rvojl“»P! • 

ifl JO $dq OMifi JO ovo ji 7 JO ‘jjj *o TOjBjnTO "g'O JJq?Jq-“ 
jjjpjoooB 'BOijjamjnt BjFUtfcudJB in B'd'iiz JO B'd’q JO ?sn 
oiinju po» "dvioqijo ‘[^nbr[jj -dq oqj ommJOjOQ 

— ' 'S'O /o vottmifijv»p* 9ip M>J 9inja3oiJ 

BKOffurooutrxfr^n^oojrn orj^ri^ojrr 


■'I*H0 'Oplpo'-rp OMSI-finaH oI8I 
‘j’f'jKjJ-'flO 'ORtpot r-Ctny-w ,fgi 

•l*flD *H3 H0*(’Ha) ■op'poi l£my-ost 

opfpot i^ina-u „osr 
'I'BD HOH'HO) apjpot [Jjna-osi „0ZI 

< *H0 

•aprpoi ,811 

flO*HO 

■jitopo j’Hd ED- *HD OPIPOI I-fflV oIOI 

IO'CHO) ’Spjpot (Jjng-jij; ,001 

•da: 

f-jjpin «t qut^} 'sponoduioo opo| 

''•'aHO*-*aHD -dniooap 

moiqwjn aaaiXjsav} otrBqjaoinaiqBJjaj^-iuJj* ,003 
■ia*HO-'By^S'BO -^PPBOJqfp oaofSqiinmjj, ^COI 

•ja*HD^aH 0 *If 0 apTOOjqtp etfojddoy ,ztX 

•opjmaiq jXmy-u ,8ZJ 
•jg’HO’HOHO’f'nO) opraoiq pfmv-w ,ozt 
■JQ'l'EDyilO -epjRJWq I^ina-« .001 
**-'a*HD -0H'°“q'P ouofdqjait ,t(J 
■ja*Hr>H3-'(*iio) 'opimojq i.fjna-aM ,ro 
/ID 

'iamy( -opjniajq i^jna-w ,00 

•■laO'CiD) •i»PJmoJ<l l/jna^jj; ,Ci 

‘‘iff 


JoJ 'jr *0 *K20Cy}Yl! 
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lodo-hydrocarboos. 

B.p. 

18S* lodobcnicvio, C,UiI. 

jj-Nitro dcuvfctive, tn p 17i“. (No lioating is ro- 
quircd in tlio uitratiou process dcscrflfcd on 
pago 149, Allow tlio tmiture to htaiwl for 
5 rain. Ojttalliso ftotti tto-tono and wash Ui« 
crystals with alcohol ) 
p-Bromo derivative, m p. 01“. 


Mctuods of riiRPAKATioK OF TUB DKntVATivcs zkdicatep under 
TUB llALOoKN^nYunocARitoNS IN TUB Forbooivo Lists 
(Soo sections on “ Crjstalli'ialion " and " Hrjiug of sulistancc#,” 
page* l<p.2l.) 

Nitro-compounds. 

To 1 C.C. or 1 g of O.S in a dry t.t. add a mixture of 1 J c.o. ooih 
of cone. UNOi and tone H ^O,. Stand the 1 1 in gently Isttling 
water foe 5 rain , shaVing pernslirally, Oeol, add 10 c c watcf 
and Uial.c. Filter, wiu.h the solid ■with coUl water, crvstalhiw it 
from aloohol, dry, and ilctermiiw llic ra p, 
p*Uibromol>enitnc and F>bromoiodol>cnxenc. 

In a UWa; c, tUsk place 1 c c. of Q S . au amount of iwhne al>oiit 
t'qual HI hulk to a lialf pea and lee. hTOmvt» Allow to staivl for 
10 rain , tlien stand tlie tlvsk in Imding water for a furtlicr 10 min 
Add 20 re iMuling oq KaOlI oisl sJiaLe uiiliJ Uie liquid* liecimte 

eolourka#, 0x4 and iJiake, tlieii lilUr. WiL-li Uie nolsl with ci.).} 
water, (Ty>tal)iw< >l fnirn aLxiho], dry, *isl dilenmnc ll»e rap 
ricraica of a>cliloro and a^bromonaphibalene. 

To {-in. lAjrr of {ueno acid in a kt. adil 3 c.r, akxdsd arsl wanu 
until «x4ulioii i* nimjilrte. 0x4. a>ld J e.r. td OJj. and sliALe. 
Filler, (Tystaliwo the Hdal fnun ahotaJ. dry, and iktennuM the oi p. 
Oxidation of chloro and bromotoluenea to chloro and bromo« 
benzoic add a. 

In a Itiihe.e. wide ranuUud fiask |4aee 1 c c. of OJS^ £' wai»l 
K34nO., 40 ce. water, 5 drojxi ofaq. NaOH aisl wome {seixia |«a, 
Fit Uw lUsk with a nAuX tOninnKT, heat the matetiU to Ixxlir; 
and nwiUnue Vxxhnj; fairly rsfally he 3 hr. 0x4, ar»l jiaes Ml, 
wntd any ixar^ie <\4^.-x)z aid leowa |■}C. iiave duaj^irartd, Fiitir 
off th« whita pj*. cX hakveti aead, wash it WAh tail Water ai»4 
crydouii* (rota water (o* from rdoAud d the a< si «* sxjy rjwnnj^ty 
lul4a ia hudinc waUeJ. IVy tU tryaui* and drteraiim the oi p. 
x< 
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(i) 0/ chhroaceuv^ide. m.p. 1Z9«. 

' io bmzotc acfd, m.p. 121" 

of t flask’ pour 1 c.c. 

I ) ^pare benzanilide, m p 163" in thn m 

derivatives '• („i 

page 217, using 1 c c. of ajulme. ^ 

if«i. . Estimation of HaiiOofn 

Weigh Sif ‘ oSm’ B^con. 

i^uoe it into a flask^of 3{Vv!L^*^ balogea compound and 
o^umo of 98% aleohoUm x^^iT’if * "“**^“* 

“e. and la x 41 p n ,f • j- ^ ■®‘ “ ^ present, la x CS c c 
,7ater eonden^r hS"“tha 

^ally ti^ugh the tute'S n 

J*** “ •'Wtablo quaiititv of rio pieces about the size of 

^t»on should citend 0% ei- at^si ^ ® if I is present. The 

« teen added bod the T f ““ tte sodium 

edd through i AUovr to cool som^a“ 

‘««t of tha al^hol tf Sem ‘ 

'"»«■. j"" ‘^‘' * "'•™ 'f B ^■''•o. 

u.. w^^rr-rita-str^ 

•, R. ."“ IVottid-i 

.. of «“' ■■ ‘'T " ® "p 

*' tn© orrajiirt > 


•1 the organic compound. 

■ Of Ag halide may be dried and weighed. 


Oil ^ 

" 'jpopo juaSunj ’fOOO 10 ^ ^ ejajdtnoo 

!^'S‘bs.n •” 

mT oai nuwioo Oi 'sg oSvd ‘(o) isaji 
, JO WiiaBWd oq? y ^ ^ 

MJ^oqV T®“I«^ ^^iwjOTipwi EV pwo<«J {») 

^^,«pU0iq3I^V-.- apuorqo I^uoi<I«J -OS 

' .joopo ^vorpm re pow<MJ 

•9}«tiUOJ«oi^ „.j3 -ajBtnJOjWOiqo l/Cifiapr *1^ 

pp^ 'n“‘ pn«» ‘‘m 

PPV -HO*;! “ ■' 

"g-oi® la MT®*! n*™® * , , 

pqiTpW^^ fo uotjv,^ (7l 

JO uor;enuoj <«n ®"P 

^«»« ’fl\ K ■ paA0iA) Jnoiw pai-o^A— 

„ qjJap S’!! .,^pb« JO eraniOA ireba tr* 

^ n » -mo* o^ JO o-o 3 

rt* P®* KJi mq* 'oorjipp* •'n 

f t!!, m'tweiaoinit ^lOtnwo®®® •»***“ 

f fl -OJM „,u„' poq uaqi 'aotirqpr 

pinm p“ •*“,„./ Tip pp« ‘q*rp « ""I®* 

^r p“® HO H^ .. , „, jo;,* -a a j? ox («') 

»« wro “nw I''"'’ •”, 

W iiJAtS OTI gtn»0{I0J Xq RO r» •*!» 

^jrjnro/om//:> 7iy7K cat ^anni atar 




oStiii) „ wojftiojotnojq ptre oiopp Jo 

p3f»<V,I •wuoujt(d<^ao«uo3oi*7 }0 noti«p. 0 
-(^9 eSed) ., op/Cipppr 

^ jopan w pi»a(KUj •MpX't}0[>i«uaqaroi!{3 jo uop^ptrO 
■>»pV •' 'BBuoTBjpyCtjfifuaqdojjruid -^ : g 

•e9iU/iMU^ 

■ rSf 'PP» orozujq ^ — uopcptxQ 

'(,, euoaaqdojaov 

japin* »as) .Sir ™ '07Boza3q j^Muairj 

.rZypo SnpBiuiJ ro’HO oa ’H’o 

'(apuoiqa f^osna^j) ououaq(Io?aoBJO{^0-ro „65 
•A-m ‘mov oioznaqotnojq-ef •* — wopvpixo 
e^e„=T,A. 


■g ojoznaqotnojq-et •* — wopvpixo 
a 'aaozojp^ifX-fwaqdoijnijd-f- : g 

-aHotiatf Jojajmnojji 


■■ . cf- -d'ln 'aaozojpiifXAwaqdoijnijd-j^ : g 

OO’H'O-Jff -aHotiaqJojaamnaifi-'^ ,T5 
. |-r -d m 'P”® •*— uofJcpj^O 

*'*’ -d-ai aq? onrnuajap pt™ ‘^Cap 
ffiOJtl aprn^s-to ‘Ja^FAi pjoa qiM‘ V 
lol*^** SO aa,l3 'l«0 '■''I f 

r** ,Tamm P<^ J V-'“ ^ 

ooa * f-.*»}BOZua<i mniposjo 3 1 S O i« 
ifl«*J".’JL“p3qjnoW-apii* -aa ffU « uj 

’^^!w SuipT^ ‘Jfl'jI0-O.>’lI O 

|A-a«da-M) oiiO«a.pjQ}*n.ui.ua-« .W 

A iXiT« otoziiaqW*>Pf - ~ u.>rj» r "»0 

1“ -dm ‘.,i;oTOpCqfCua,pJ.u,.a.,I » r 


■ it 




j « ‘PJa* OIOzaa<pi^ «’1 < ' 

5 iD •auaTUpf'iK«V<‘^ 5 '«’<M C 

a,.fqa,.,vtt.a.,oa.qqj« .M. 

•, 0 »r i o f 


" .^^^^ 
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SCHEME IH 


Compounds containing Sulphur (or Sulphur and Chlorine) 


If eulphur only i« present 'proceed ns indicsted below ; if, hi 
sdd^Uon, cUonns » present, see instead " SnlphocWoTidoa ” 

tpsg# 163). 

O.S. liquid. 

Proceed as indicated under ” Esters of sulphuric acid, etc." 
(psgs 160).' 


OJ. $oU<U 

If (a) no aotsl Is present, follow the pcooodure under A. 

(i) a metal is present, proceed as indicated under H, 

A. No mcul present. 

To i-in. layer of OE. in a t.t. add 6 e.c. water, close the mouth 
of the tuba with the thumb and ehsha tor 15 sec. If any OE. has 
t«n*ia»d undiisdlTed, filter. Test tha atdn, or filtrata with Mae 
htmus peper ; if strongly add proceed as under (1), otherwise as 
under t2p 

(1) To 2 e.0. of the aij. sola, of OE. add^ona drop aq. FeC3i. If 
aTioIetarredooloutUobtainedsea*' S^phonic acids of pheoMic 
compounds " (page tS7). otherwise *m “ Solphorda acids of 
hydrocarbons** (paga 1^). 

(2) Apply the geoersl test for sulpbooec giroa oa page 1C3. If 
ths dtsagiaeabla gadiediks odour of ethyl mercaptan is obtiined 
Idcalify ths sulphona by a imp. determination ; if no such 
odour la peodnecd proceed aa indicated under "Esters of 
sklphune add actd sulpbeoic adds'* (paga ICO). 


B. Metal peetenu 

(1) To kda.Uy«so(OE. iaav.t.add2ex.da.UEO«{l «oea. 

sdd^ to 2 «jb. water. Sea Note, pegs 154) and be** t« 
beshng. Note if then is a (door ot SO) or no*. 

If (s) SO) *s em)>»d ms ** Itieoltilms enapounds of sMehjdas 
and Mseex*, and wdphoxyUtea** Ipana 144). 

0) »a SO) ia erolewd a;^y Ttpsi J. 



1^^r^» t' ,. _,, ,n m'mtnt iKlt «n 1«» *-»! ^'!C -» ■* ' 


t' .^...Tm mt vt »r*ir'»'ff’ "'H **’X ^ 

* _ 'rrvr ■“ 

f3»4-^» “ "* 




fiy* 


riji«/*i r’yi 


j f,^j xrrp^ » in'" 

!T.n«<-! r** e O r ? TIT 7^ r«« *o«, n 

r** .J«1* ‘<1 a (ft ^n«J ^"nr Iwqtn'«"-<T'* '* »•<*>» * 

-»»f n* -ir^jprj iXupt "qi r> oon"Wfl»»ri 

Pf;/.7r oinmunneiXTfiv xo s-jtkp 

to pLnwIiMtM 1 »uii<v» uo pro* tr Huin^tX 
S^opo t^ ^l-« -to-uoi-intn^ av^^\ 

^njJl" .7 . jiunodtuOJ J 

Jjj #s«<lj ‘rPI J JJ o9wI) op.fi{3pi wuo<l I uoisinraa 0 }m\ 

. Mrm!fi)«tT Ifii*i jnopo puorapf-iatt'qj 
pfOBoJ®*” ^ ■ (H) oSb^J op.fqc»pr«I^onBS 

" mrIni»M J"OP® ‘ "1°® ^OJldX ‘J^^ro 

„ pmojo«> ^ ‘ (zo o3od) ep^iiapitianmup 

Mo.® '«oni»um. JO .nopo 'jnofoa 

f> I*” •*O0*®M eap-tq 

MSI « 10 Bimnodraoo ojnjdjnstq oq» Sinjaoq 

«* -foa-ss «^ii«a,«p 

X o-n Suu^^d Xq oaoptf .o 

««">• * f JIdt -fril oS«^ iionowjro 

pqos Ji aaoj., :ro opSqm^ P^^oqH eqt 

P -6^ •« os s o J« ^ s tnt«AV -ff 

’«oo«aqo/B* “ ;; ;; ;; ;; -09i 

.^qsppniordwJ ;; 

Bi Pinbn m-i «?®^83n8 
•d'm Bit ontnMOiap ptre (pg oSod 

f„W«?nnp*f sjf « »7«in?sfP “■?» 

ml '0 ‘H '0 ‘s 
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SVLPnONlC ACIDS OF PHENOLtC C02IP0 VSDS 
and their salts 

<J«eou. Sa7bt ‘^'J- Tea. to iheir 

VoMiure;— 

KO,*‘dJuw to *■ ^ 

0* for 2 fniit ’ water) Stand the t.t. in water at 

If there U obtained 

^ yellow Boln with or without a ppt. 


•■ oil’ ^ yellow Boln with 
(6) ^^°“’P*^‘»*>leyllo acid and lU aalu 

t®} a red-brown loIn . _ .i c i. r 

a ppt , lee Salta of 


““•i'uosaucyuo acic 

P-phenoUulphonio acid " {page 157 ) 

Not*: 

formation of. aparingb- aoluLle 
COOII 

^Md*/**^ {SalioUuIphoaJc add) 1^^** 

** “• so.nl^ 

Sifi «id 120*. llypowpic ) 

M follo«^w**^ hjTlrxdju to aaLryhe acal. a p. 

^ ‘ *W-ce, U*l^ 5 and add 5 ce. oune 

amount of OJi, ,<,ui,.I<-nt to J w Ut<r « a 1 1 aJi 

*tlr ^ ^ ^ ~i.to.o* Using 

PU^ 'f he ac si « la nii,^t 03 lU 

;^^^l-la« lU funnel W U* wxL of a ^jiarato^ funu.} aU 

^ ^ to r. mo,a 

^ 


dta «< p-pkcaolaalplionto add fi i 

**■ »<^p&c.cart>oUu-a), ' 


d'faa Aol aad; -iMma Ua, 


•OO M P°* 

Y “Eo jamjvm stfl «f <»>nnWP "'<1 »mX »? 

r^'^L o-a ‘>'r» •« '» » « »"!*" ^ I 

a tivaiuoo 00 ? o? pp» pu« aosuopjioa Soidop « »» 
^ftntwT’rr^^ . .„,ni 5 Joj jostiopucra xnDai v Jopnn 

'S O /° '3 S PPV '!«» P“” ’OS‘H '“O"’ 

?orf .g-a Qj jnoJ Jptrp poq?noai-opMi o o-oOI « o?”! 

•V»CrP* -icaipcj litJIPJ a»I» JO HOpBaBIJif’PI 

' ^aror oisaudiasiASiY jo 

, ?o punodniDO ] Sbijocw uo pijos o auippiiC 

( £9 ?o«^wj ‘?orei;«J<«p Xi;o JO ‘oo.srnmo o?n,A\ 

> panodnioo ? 

,S«d) Vo^rcsnre jo jjnopo onsrjogaiwstp U [ i o q ? i av 

* {3 ^qapi^zwaq I uoiBinnio o?iqAl 

^msTO ojui Jnopo puonin?-J3??rq/ 

-paoodo*’ o?n}diTisiq MJ. op.<q3piTr[Joqes 

“ mrlrasro Jnui >n>opo ‘'"I^ ‘"^10 

„ o?Tqdin«q q*. a3cd} op.fq3piotn«imp 

, -nH* •“°"'^ 

''00^ -Lo q?tA» *3p.O} 

HOJ « JO jpanoJinOJ Ojnd.nsiq «q? ginjvoq 

./p'eSfld ««*) "'n» Xq 

K” •» OJ i>“ -s-o J- ■» r “".H •« 

:: :: :: ;: •”; 

•"' 

1 P!''''!i ‘•I' ’•'" 5^; 

•d-BJ »1I W]in/^}»J' r*^ <<o 

4 )• "O'"’ •'» P'"*-' ' 

fDl '0 '« 


SkJptmt. 


M.p. 69* 
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i p-Toluencsulphonk, »cid B5»' 

cn,c,u,so.H 

*cid 65* n.i 

(Cir.).C.UrSO,H(l:3:4) 

- «phtWene.ljwlphomo acid 75* Mp. 67* 

l5J* so,u 

3S- 10.- OJ 

..r “■ “ 

Nap^<^M8^2j^pbom« acid 08* M.p. 7«* 

dctRathes of sulphonle aclda. 

P*4W 10-21 )** C*3‘aUUIiaatioD ", and " Dijing oTSuIuUdcm ”, 

• por«>Ui« 

•niunat^ ***‘* * «• Grind the auL.tancca 

‘^Oa tfcjllK" “f * P“tIo. If the iaUlu« doc. not 

IrwsaulphotiK.. (which »ilJ u.uallj occur if OB U a 

G«I. ttS T h ” “ on • »»tcr Uih for 10 mm. 

DiAuTt. (“o i“g» =1). 

portion*. diUiJ off lh« 
(Olorvlr. of^J, "/'I wd cool the rcwdoca 
I*«wc ac^ MphthalcM mil- 

;^Wucoc*uJ|,honic wid ^1^** ^ hc^iic«i3phome aod, 
*^*1'“^) rroc«d JJv. ,k ^ "'■wjlcnc.i-iiilpboiuc ac*l rrmaia 
U\ rcuduc a* follow. — 

If WiUi dJ. lia. w^occoa. 

*I Um auijiotiamii. 

«*Sldtt«ly. crapcirau d,.*T. ..r^.j 
frma<ooWj«i*a. 0*1. «_**.«• 

. *“"• “■ 

u^'uU, 1* watiw. Clur. , ad; O. aU^ 
*>T, and ** ' 



Hm\ •‘'^' 

.,«*» r<?i I'* « *<(1 f’"* 

*'‘’nr'/r-*)U'» •'• "-^Pi •' 

''T7;;r//«r 


JO rfm ^ 1 ) ^rraiiT 


vtfiiil FSOtufy^tonaAn do ftiior oiKon^ms 

•jiifMorfajoJ * 

-,„,_,n^,, •<iuo«fnfxww“1-rf r "°TW 
ti s 0 ^ ^ •^DTiuK) »i r®* 

« tiTw *« 1 V uf K O J® J**-^*! '®1'f 

#,itt*>"' ‘^■^r* ” 

^ Ti n j’jrtJIlJ 'nit ‘t’’-* •^JT’PV 

-w* * »'W ‘"J* ^ J.?;t!} |iHr «J»* JO oamfOA 

.nitri mwi* I"*’* HO'K ^ a o 5 r>p« ‘T1 

•pwr’3 J‘?n 8 SI -^a ‘>•=>01) ®io»^a8®=«^VPi- 
-p a J?,^ -jpjfl* O P OZ PP" ’ ’ * “! S-0 
.,»« Jf>ni"*1 ’ ,ua,oAtnbP eiJT oqnrS«!n«1 ® “I 
L ij(*t •»! ! J ’ ‘ '.j.ni •jOT/pyffouKuijij; /<> (9) 

* -{pw* OlXStd JO UOTpnpOJ pl^TOl 

^ J^JV- “I? * ^ ' (aSuttJO o» eSuBtlo ni^ Jno{oo aqi) 

'njJiiiii'lW”'^‘'^^„ .b« pp« Tqos Aionaf oqi J® 

Si* m- Ptn S W no pauuo; 

.S"j ..rAonoj ‘■I) ''i-><'v, K” 

* -^^^iLjoi on) O) ®®P ‘■'®®I®=’ *on«-f esua)ui— aa)®^ 
^^rfjooo!)^; V (.pa^oj oq niM 

P“,« S-ij » ‘)iSj W® «0 ” ’P’"® ^ 

!? M mil -OI®* °z -i® H 

y :p®«^‘l®‘>^l^ -MAomoa owq m ®®>®P 'P’PI" 

^^SrS -o-o-OW « nj ‘m® S "i 'V? P^’^S 

tX « “I -S-O JO ‘OT-f o^ (v) 

MMI ^ao)Tmiignoo gouioitoj oq) ^iddy 

tol '0 ‘H '0 'S 8Sl 
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tte ilopbg the fli«k to 

•bout 7 8C. of • t.t. 08 the receiver, until 

l««nce of fomSdclS Tost the distilkte for the 

described A acetaldehyde in the 

0^ i. • rSori' “ order to ascerta^ whether 

residue. 

HClaada^tv^lliV^^ ^ wth dU. 

that 0 S b A white ppt. indica^ 

(page See list of ostere of sulphuric 

'• Tiea'tocjror^a^M!^’ ” ^ ** ^ P^ooed as under 

25o'c.5EL^LS^f!i®’ ° e- KOH and 

W for 16 20% aq. KOH and boiling 

^“id in ORlerte 20-25 c.o. of 

“» the flj«t ““l-t of the alooLol. Pour the residue 

proceed as indir-jit i maLo up to 50 c.c. with water 

^ 104) in order to detected ” 

^ thft estet, ^ identify Uio phenolic c»n£titueat 

"*»^etW)! Oitraction ot the phenol 

to <hyn^ ® evaporate 

***^““bypron-rin»'^ , IJcnti/y the sulphonio acid in the 
•I* ® ^ » •alphonamido (see page 150) and detonnining 

!*■ of P'tolucnEauljihonaniido is 137*,) 

•40^ OaW ^ «“Plo3-od. 4 g. of PQ, shouU be 

}*®^0 hquUw aomi of KQ tho mUtura will not usually 

***tb for 10-13 “ ** advisable to heat it on a water 

Eatri-. s ootnplcto the reaction, 

n -,®* ‘alphurlc acid. 

NOll'^^^y bjdroij aoj by Lulling with 25 c-e. of 30*; 
Rp. 

Urthji sulphsto. (Cir.);iO.. 

C*CTros«. 

only is the «is-ir higUy 
t Ito hqualu al*uri*drvjkdJy •Lrwugii the Uda 
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MWnal charwal^trodui ’tr ** ^ of 

tuba and heat ^oduoa the mixture into the 

odo„ or orw „.oo.pu„. 

»W.u,pW.,“'Nc(so.B,.. 

iS- <Et).C{SO.Et).. 

SuIphonaL {Me).C(SO.El).. 

To 3 ^^^^PBOOHLORIDES 




SULEHONES 




gOLPflOJ?ES 

(kwral test. 

Mix s quantity of O.S., which would about oue-third fill 
the bulb of an ignition tube, with an equal bulk of 
animal charcoal. Introduce the mixture into the 
tube and heat, 

— ^sagreeable garhcAike odour of ethyl mercaptan. 

M.p. Me. 

16* Tnonal. (Methyl Bulphonal) >C(SO,Et), 

Et' 

SS’ Tetroual. (Et),C(SO,Et),. 

126* Sulphonal. (lJe),CHSO,Et).. 


SULPHOCaWRIDBS 

To 3 0,0. of distilled water in a 1 1. add one drop of O.S. if hquid, 
or &.C}. if solid. Heat to boiling and continue boiling gently for 
1 min. Cool, filter if not clear, and add an equal volume of dil. 
HNO, and 1 c.c. aq. AgNOi ; ahake, — white curdy ppt. of AgCL 
Refer to the hat of Bulphocbloridea (page 169) and identify OJ3. 
^7 preparation of the derirativoa there indicated. 




SCHEME IV 


CompouQiSs containing N, or N and haio^ca; alto aoUd 
coQtpounda cootalnlnj N wltb aulpbate or pboipiaw. 

If 0& if a toUd proceed a« indicated under “ O^. aoUd '* (page 
IGd) ; if a liquid follow tbs ptooodura below. 

OS, liquid. 

To 1 OA of O.S. in a t.t. add See. water, does tbs mootb of 
tbs tubs and inrert twice. 

If O.S. baa ^ 

A. dtaaolred oonplcUJj in tbs water, test tbs aolQ^ with ml 
Ltinaa paper. 

If tbs colour of tbe paper ta 
(a) ebaeged to a de£aito blue, acs ** Ab p ba t ia and 
beterocTdic amines" (page 213). 

(t) unaSected, or bUls affected, proceed aa indicated 
nndtr " OS. Lquid " (page 177). If OS. la found 
cot Vn ba CocmamVlc, prooeed aa Irdwabsi in 
0 Teat OS (paga 171). Igooruig (a) under " Teata wdh 
tbs Cl 

U. not duaolml oompletcly la lbs water, tn 1 cm cf OS. in 
a UL add i am lid. 1IC3. 

If (a) a ppt. U oblaiQsl (md>cating that OS, ia an amina. 
tba bpdrocbknds of wbkh ta ajenegi/ sUab^), 
add 10 cm watrr. Lest to tcalng. and. if tbs ao^ 
Las out coejdeOelj diMtlred, cint«t,ctta Uabrg With 
abaXing fer } mm. CUJ. and tf anj ta pneeal, 

Qtir. Wttb tbs sola, or bluus jeomd aa lad>> 
tated ts Teat 4 t& A t a g tbs liaab. toiS. 

it) no ta obtemed. obas tbs moutb td tba tm attd 
mnrt tavia. 

If Ua 

p) dtwaJaad tastIjeW/ m tbs acdL to Us 
ada. Hpti/ Ttsl i ysg* JOtb tbs 

blatd inA. 1/ is tbe ttaS nr^Osw a r*d< 
Iwcaw eoi-wr rar »M fvatjimt m » {sulsoadv 
atU am iwd 4}-» t» abiauard ua a d beg tbs 
tu 
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(c) no intense yellow, orange, red-brown, or red ooltmr is 
obtained, but alkaline vapours are evolved, then to 
i-in. layer of O.S. in a t.i, add 2 o.o. aq. NaOH. and 
stand the t.t. in gently boiling water for 1 min. Re- 
move the t.t. from the water, and hold, for a minute or 
so, a narrow strip of moistened red litmus paper in the 
mouth of the tube, taking care not to touch the glass. 

If the colour of the litmus paper is changed to a 
definite blue see " Amides and imidcs *’ (page 177) ; 
if unafiected or little aSected, apply Test 3. 

Note, — Tn addition to tho evolution of Nil, the 
bitter-almond odour of benraldehyde would be obtained 
with hydrobenzamide, tC,H,CH),N„ m.p. 102*; an 
odour somewhat simdar to that of benzaldchydo, how- 
ever, IS obtained when benzamide (see page 179) is 
boiled with oq. NaOH. 

(d) none of tho results desenbed under (a), (6), and (r) is 
obtained, apply Test 2, unless O S. is a halide salt, 
sulphate, or phosphate, in which case apply Test 3, 

(2) To )-tn. layer of O.S. in a t.t. add 2 c.c. dil. II«S0,, heat to 
boding, continue boilmg for } min. and note tho odour of the 
evolved vapours. 

If these smell of 

(a) formaldehyde (pungent odour), then if the aoln. is colour- 
less sec “ Hexamino " (page 238), or if yollow-brown in 
rolour see Mcthyleneaoiline ” (page 238), 

(b) ftinxoldchyilo (bitter-almond oaour) “ see Derivalivea of 
bcnialdehydo " (page 237). 

(c) neither fonnaldehydc nor bemaldcbyde, apply Test 3. 

(3) To a measured i-vn. layer of powdered OS. la a dry |-in. t,t. 
add d cx. distiUod water and heat to boiling ; if O.S. has not 
dissolved oomplctcty,oantinuQ Wlmg with shaking for 4 nun, (If 
any oil or solid ia present, lUter.) Test the hot aoln. or filtrats 
with blue htmus paper; note if definitely ackl or not, (Use wdl 
bomodeofthisknowkidgolatcr.} Cool onl shako wril) note any 
separation of solid. (If a solid dissolrea completely in the boil- 
ing water and does not separate out at all on cooling and shak- 
ing.it will be described for tho purpom of the scheme as readily 
soluble in water,** otherwiso os “ sparingly soluble in wster.” 
O-K. rcgJf/y tolubU tn water. 

If the aq. aoln. is 

(i) definitely acid, apply Tost i. 

(»i) not arid, test it with rod htmus paper. If the cedoor 
of tlie paper is rbanged to a defin»t<ldue see " Amines ’• 
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•obi. very mucb gRxittct than that Crosi tho blank 
•00 “ Alip^tio atnino-acida *' (page 185) ; if not 
appreciably different from that of tho blank, apply 
Test 6 nnlcM O.S. oontaioa halogen, in irhich caao 
apply Teat 7. 

(li) not readily •olubla in dlL UQ, apply tha tost under 
” Carbaxolo '* (page 20S) ; if a negatira result is 
obtained, apply Tost 5 unless O.S. oontaios halngoo. 
in which cam apply Tost 8. 

(5) If no solid ia preaent in the conlcnta of tho tt. rosorred in 
Tost 1 just acidtjjf with oono. HCl, tbon oool and shako ; if 
any aobd ia present ddsto with an equal vnlume of water and 
£ltor bcfon> acidifying. 

If (a) no ppt. is produced, apply Tost 0. 

(5) a ppt. is obtained, add 11.0. of 0.8 to S 0 . 0 . aq. 
Ka,00f, boat to boding, then oooL Add 1 O.C. aq, 
AgKOi and shako. 

A dark grey or black ppt. Indicates that O.H. is urio 
acid ; oonlinn by applying Teat Q. 

If no dark grey or bWk ppt. u obLstnod, add U.O. 
of 03. Vo b C.C. water and boat to boding. Cool, and 
If any solid ia pmstsit, iilur. DivUa the aoln. or Cl> 
trsta into two spproaijnately equal jisrta ; nwerr* 
uoo cf vbrae ia case it is trquiml for tb* teat given 
under (u) 

To tha oUnor part of tha wjln add una drop of 
IkitugM soln. 

If (I) a wiula jqit. u obtained, detcRiiiiia tha nt p. 

of 05. 

Up. 

lT9*>tn* Uhlicatus that 05. u idacaobsris- 

toos jluir.insl). 



indiiwUa that 05. is barivlusis 

{•wooa*’h 

51101 

a>( >xov 


(«) na {•}«. SI j:rtida<vd, prisnad aa dUecScii hs 
T*aS «. aoi, if ti i iT is Iiy, as ia Tr>4 7 , vW 
iX tJUs d.]ins SaS la Um «/ 
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8e^ “ of 

ne colour it produced 

indicated under B. 
la a lOO-u.c. wide-mouthed flask place } g. of O.S., 15 0 . 0 . 
of a mixture of equal Tolumea of water and cooo. BfiOt 
and some porous pot. Fit the flask with a reflux oon- 
donser, heat the contents to hoiling and oontinue hoUing 
for 15 min., periodically loosening the condenser clamp 
and giving the flask a rotary morement, If O.S. baa not 
dissolved completely, bod for a further IS rn'm. 

Detach the flask ftoin the condenser. (Acetio arid, or 
phenyUecUc acid, if present, may he detected by their 
odour.) 

If in the condenser tuba there U 
(i) a white sublimate^ wash it with about 10 C-o, 
ether into a small separating fuuncL Wash the 
ethereal solnT three times with about 3 0 . 0 , water 
order to remove U^SO*. 'DisUl off tbs ether 
w page 21), dry the residue, determine the m.p. 
4 refer to the list of m p.a of sparingly tolnhie 
Jds (page 75). 

> Bubhinate, allow the oontesU of the flask to 
oool somewh^ then add gradually 20 c.q. of boil- 
ing water. Cenneet the flask to a condeaser, and 
\ <hit4 untd 10 axi, of obtained. 

If only a liquid didiliate U obtained, teat it fer 
the preaeuce of acetie arid or propionla ackl in the 
inantwr deambed on page C3. 

Should aolil be present m the ooodenaer tebe, wash 
it with water into the leorive*’; Clter, wash the wdst 
with cold water, dry, determizM the a p. atsl refer 
to the Uste of fpane^y aalnUa aeads (tngea 75-79). 
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hot water. Dry the residue by revolving the end of the t.t. over 
a amall flame. Cool, add R.G. of phenol and 5 drops oono. H1SO4, 
and rotate the t.t. in order to mlt the contents. A bloe-greea or 
blue oolour, turned violet-red by a drop of water, and blue on 
adding aq. NaOB until the mixture is aihaline, indicates a nitro- 
samine (liebermann'e reaction), formed by the action of nitrous 
acid on the sulphate of a secondary amine, produced by the hydro- 
lytis of OR. with the 2^0(. 

If acetic acid has been detoctod in the distiiiata (Test 9£, page 
171) see “ Acetyl derivatives of aromatic seooidaty amines ” (page 
217) ; otif benzoic acid haa been detected, see “ Benzoyl derivatives 
of aromatia eeoendary amines (page 219). 

Metal present. 

(Only compounds containing an alkali metal are here considered.) 
Procedure : — 

To l-in. layer of OR. in a tit. add 2 c.o, water, heat just to bmling, 
then cooL If the colour of the sola, is yeUnw, orange, or rod, 
ptoooed as indicated under A, otherwise as indicated nndei B 
(page 174). 

A. If (a) a yoilow or orango-coioartd sola, was obt^ed, add 
2 drops of it to 6 o.e. water. To half of this diluted 
sola, add one drop aq. EeClt , a deep blue coloai indi- 
cates that OR. U a ferrocyanide, eg. EiFe(CN),. If 
a deep blue colour is not obtained, to the other half of 
the ddutod solo, add R.G. of powdered FeS04 and 
shake ; a deep blue colour indicates that OR. is a 
forricyanide, e g. K* Fe(CX),. If negative results hare 
been obtain^ proceed as indicated under “ Benzoates '* 
(page 52), but omitting the acetone. 

The formation of a solid benzoyl dcrivaUve indicates 
that OR. is a nitrophenato. (It may be necessary to 
repeat the procedure, using aq. NaiCO) instead of aq, 
NaOlI, aa 2t4.dinitr(}phenyl benucate is leaddy 
hydrohsed by aq. KaOlL) 

If.p. cj betaoaU, 

indkatea that OR. is a <a.n4trophieaata. 

132* „ „ „ M 2 : -t-duutrophenate. 

112* M w M » p-nitrepheoatn. 

(&) a red acla. was oLtalnod, apply tho fjlkrwii^ tesU for 
a nitroprustiJa (e.g. Ka^*\CJflvXO) ; — 

(1) Add one drop of the red tola, to 2 clC. erattr. then 
add one drop of acetone and 3 drepa aq. XaOlf. 
— wine-red oolocf deevdopa, tomed vxdrt-red by 
aeeUe ar»d. 
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(i-ia. layer o! ^-naplitlKil in » t.t. Aiaaolved 
in 5 C.C. aq. NaOH) 

If a red coloured ppt. or soln. is obtained, prepare about 
See of a cold, cone, aq eoln. of O.S. and acidify teith 
glacial acetic acid. Filter off tbe pptd. acid, wash it with, 
cold water, and dry. Proceed as indicated under " Aro- 
matic amino- and aoetylamino-arada ” (page 199). 

If no red coloured ppt. or soln. is obtained with the 
alkaline ^-napbthol, proceed as indicated under (e). 

(e) Apply Test 8B (page 171). 

If a red colour^ ppt. or serin, is obtained, prepare about 
5 c.c. of a cold, cone. aq. soln. of O.S., and acidify with 
cone. HCI. Filter off tb® pptd. acid, wash it with cold 
water, and dry. Proceed as indicated in Section 7 (page 
220 ). 

If no red coloured ppt or soln. is obtained with the alkaline 
^•napbthol, proceed as indicated under " Hipp ugo ^fejd ” 
(page 186); similar results indicate that O.STuXhippurata. 
If negative results ate obtained, and O.S. contains K, 
apply Test (a) under “ Phtbalimido, etc.” (page ISO), A 
positive result indicates that O.S. is K phthahmide or K 
euccinimide. Apply Teat (c) page 181) ; a positive result 
indicates that O.S. is K ^^itha^inide. 
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(2) no ppt. i* OS. m iiulicfttod under ** SelU o! 

carboE>lio Aad«/‘ Prooeduro I (p&ga S7) ; if thii pro* 
ooduiu gi««t iwguUva resulU with ttia CaC!* und FcG, 
tcrti, prooood u Uidic&tod under ** AQiid<;a and iuUde*,” 
OS. solid, A (below). 


AMIDES AND DUDES 

O.S. iiquiJ. 

Apfil; tba foUoning to«U for " Fonnsmide," II C0N1I|. 

(a) To % e. 0 . *<). add ono drop of OS , best to iKwbng 

ud continuo boiUnj; for 10 "oc , — vlulo ppl. of Ug,Q|. 

(i) l&*t {-in. Isjer of OS. in » t.t , — *tron{( odour of 
NII^ 

(c) To J.Ln, layer of OS. in » 1 1. odd 2 0 . 0 . water, abak« to 
mix, and Uvoa odd 2 o.c, oq. F«a,. 

— wino-ted oolout (riewod through the dejiLh of the liquid) ; 
brown ppt. on hoihng. 

QJS, folid. 

(U To i-ia. layer of OS in a 1 1 odd .See diotiUni votrr otki hoot 
to LcUuvg with aliAhlag. Gool, and if any solid u ptrarat, hllrr. 
Toot Uie KoJn. or fJUwts with Uoo htmua paper , if drUmulj 
acid {woeerd a« indicaUvl In SocUon 2, A (page l&i) , if not 
ocof, apply Ti»t 2. 

(2) To {.in. U)Tr of OS. in a LL odl 2 e r. dil IfCL If 
a IruJc <\ff(TVMinnoe oocore ww “ CuonidirMi noilsioale " 
(page lh2) , if Uhts U do / iferTniomes )rorii»d os mdiOalAl 
\ Iwlow under A, '* 

K, Amldra and inddea Indlcnlrd by Um ciulutloo of Nit, 
on braUnH wltta oq. NaOl). 
f/ OS. ctswvla ♦/ 

(«) diiiqureentl nyitaU, fuUow the |Wu«*dara uioVt ” l*n»- 
{nUkOlziele “ and ** A4>t.tan.»is " (pogs ITa). 
fl) a wtuts powiitr, r^ioni^ly wUulds la UUing saur, apjJy 
the testa uiohr ** Oiaiurle ** ()»£• tSI). 
f^hinrue tioiry twt amp. d>4<ni.4natK«). 

UtlJL W 

(a) luil RxSid la :ii*, aj^jy liMa i.»W " I t i 

|4.U.sl.jb>.te, a;vl Mieruuiax.>.ie ** l(W^ 
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Up, 

114* £th;] oxamat«. (Oxamethane.) NH^'CO COOBt. 

(a) Apply Testa (a) and (6) undep " Oxamida ” 
(page 181) when similar results will be obtained. 

(b) Identify the ethyl radical in the manner indicate 
under " Esters of carboxyho acids '' (page 100), 
but u^g 2 g. of 0.8. and 10 c.o. dil. K,S04 for 
the hydrolysis. (Coni^erable frothing occurs 
wheu 20% aq, KOH is employed ) Hydrolysis 
will be eomplete in 10 min. 

CH.OO 

125* Succinimide. | >NH 
CH.CO 

(<z) hlix together 3 B.G. of 0.8. and twice this bulk 
of zinc dust. Introduce the mixture into an 
ignition tube and heat. Hold a wooden match> 
stalk, the end of which haa been well moistened 
with QOno. HCl, in the evolved, vapour. 

If the end of the matcbstalh is turned a deep 
red r CH:CH 1 

<due to the vapour of pyrrole, [ ;>NH> 

I CH:CH J 

euccmimido is indicated. Apply Tests (h) and (e). 

If the matcbstalk is not coloured red, apply 
Test (tt> under “ Benzamide." 

(6) Apply Teat (a) under " Fhthalanude, etc.” 
(page 180), when a sunilar result will be obtained. 

(c) To {-in. layer of O.S. in a t.t. add 5 o.c. absoliito^* 
alcohol, heat until solution is complete, then cool. 
Add an amount of solid KOH about equal in bulk 
to a pea, cork the tube and shake, — ppt. of K 
CH.-CO 

succinimide, 1 >NK. 

CH»<» 

128* Bensamide. C.Ht'CONHf 

(а) Mix 3 B.G. of OJS. with three times this bulk of 
dry Boda-lime. Introduce the mixture into an 
ignition tube and beat. 

A bitter-ahnond odour of benzonitnla (similar 
to tbe odour of nitrebemene) indicates benzamide. 
Apply Test (6). 

, If DO such odour is obtained, apply Test (a) 
under ” Suceimimde.” 

(б) IlyilrcJi/ti* la benzoie add, m.p. 121*. 

In a lOO-c.c. wide-mouthed £aek place } g, of - 
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AMIDES AND tMTD KS 
(page 179). A deep ted eolovuf gi^en to the 
xsuvtchstalk iodicatea that 0 S. u tniwinamtda, 
CH,CONH, 

I (Decompoaes on heating into Gn(v 

CH.CONH,. 

cinimide and NHt.) If the matchstalk is not 
cdlouied red, apply Test (c). 

(c) Proceed as indicated abo^e under (a) but using 
phenol instead of reeorciool. Add the aq. NaOH 
gtaduajiy tnth shakuig until the mixture is 
alkaline. The red colour of phenolphthalein 
(destroyed by acid) indicatea that O.S. is phthala- 
mide or phtbalimide. Distinguish as follows 
In a boding tube place the equivalent of i-ia- 
layer in a t.t. of O.S. and 10 c.c. absolute alcohol. 
Inunetsa the end of ttie tube in water, which has 
been heated to boiling and allowed to go just off 
the boil. Shako for 1 min., still keeping the tube 
in the water. 


If O.S. 

(i) appears practlcaUy insoluble phthalamide. 


decomposition, evolving NH, and leaving 
a residue of pblhslimide.) 

(li) di&aolves more or less completely 

phtbalimide, 


(m.p. 331°). 

Confirm aa follows ; — Cool the aloohoUc 
Boln. and pour it into a t.t. Add an 
amount of solid KOH about equal in bulk 
to a pea, cork the tubs and shake, 

— Fpt. of K phtbalimide. 

OuLmida. (Sublimes in an open tube.) CONH, 

1 

CONH, 

(a) In a t-t. place 3 B.G. of OJS. and add S clc. aq. 
NaOU. Heat the liquid to bailing •■nA ^wtnf;nni> 
boiling for i min. CocA somewhat and amdify 
with glacial aoetie acid. 
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1] AMIDES AND IMIDES 183 


(«) Prtpsraiioft 0/ gaaatdtae nitmle, m-p. 214®. 

To J-in. la}^ of O.S. in a t.t. add 2 0.0. water, beat 
until solution is ooiuplete, then cool. Add gradually 
2 c.o. cone. HNO* ; shake and cool, filter, wash _tbb 
solid cajnefuUy with cold water, dry, and determine the 
m.p. 


Dcrivativet of phenolic acids 
(Give a violet-red colour with aq. foClj) 
M.p. CO-NHC,U. 

155® Salic^lamlido. 


138*. 


To B.G of O.S. m a dry 1 1. add 5 drops of cono. 
HtSOt Heat for 10 sec over a small dame (about 1 in. 
high), cool and carefully dilute with water to 6 c.o. 
Agam cool, and add 5 c.c. of 2 aq. NaNO( Add 2 c.c. 
of this niixture to alkaline ^-iiaphtbol ({-in. layer of 
^-naphthol in a t.t. dissolved in 5 c.o. of approx. 
2N. NaOUj, — red solu , due to the formation of an azo 


SalicjUmido, 


CONIl, 



To {-in. layer of O.S. m a dry 1 1 add 5 drops of cone. 
llfSO,. Heat for 10 sec. over a small flame (about 1 in. 
high), cool and carefully dilute with water to 2 o.e. 

\ Add suflicient solid NaOH to tender the mixture alkaline 

and hold a strip of moistened red litmus paper in the 
mouth of the tube, taking care not to touch the glass — 
paper turned defimtely blue, duo to evolved Nlfv 
Prrparalian of tntHiyl eiker, m p. 128*. 

In a 100-e.c. fljLsh place 1 g. of OjS., add 5 c.c. aq. 
KaOll and heat until aolution is complete. Add 1 c.o. 
of ihmethylsulphate (see caution, page 161), heat to 
boiling and continue IxMlmg for 1 min. Cool and shuVn 
until solid separates. Tiltcr, trash the solid with cold 



r m CJINOOnN OO 'im 
*“*** ^Lorn •Kxrt ('PonMoj ojTOnrqn* • p° 

•«n J '.„5,prro9 ?snf poipni 

s,t puif wn., 

, ;.Cn inwi poJipi® ’<w ^ 

« p(»3<«^ ^®^a«on 'n I (ore “3®^ « sonrare Xiwnud 
poajn? ^ 009 ‘j^p rai^rnai oqi JI 

_ mm -l-l "'H J® *nno® *1’ 

jif; j® ^■’ ' « L rp^ * “I “S'© ■®i'J 

S'onTP^'’ 

.on«Tq«=m»« i® von^^ 

JO i'j>1®*pr ajjgu^ o ^TT ” 

n ^J%r} ‘•iiK^nK ’jrK «=»!“« J® 

I n“ «it®« «n’* “y*'* 

^ O* p> Z; * . /pid, «m 90 A?imT}3 t« 

T« * -^N* , , 

, [ os J® y.^ n» <^/ 

-p|OJ #111 «J 

^r. .nr« •■^"'^‘""^ 'v 

’ Mior-oxJirv onriunr v^.vr (?) 

•OVA- w OKI- t.w "Jia 
an xs^urx »a7.(7(M.v yaxriMKiu (O 


2J COMPOUNDS EVOLVtNQ N WITH UNO, 185 
»j\. NaOH and add ona drop aq. CuSO^ (Fehling’a No. 1 
aolo.), 

— viokt-red colour. 

(8) Prryaruivcm of vka nitrotr, Hi.p. 165*. 

To J-ia. layer of O.S. in a t,t. add 2 c.c, vatcr, heat 
unUl aoIoUon is complete, then coot Add 2 «.c. cono, 
HNO, and cod. Filter, ■wash the solid carefully mVh 
cold vrater, dry, and determine the m p. 

Salts of urea. 

If ON. is 

(i) a chloride, sulphate, or phosphate, prepam urea nitrate 
in the manner dcocribod shore under (8). 

(U) not a chloride, sulphate, or phosphate, disaolrv Tt.Q. 
of O.S. in 2 c o. of boiling 20% aoctio acid and add 
2~3 drops aq. Cad,. 

An immediate ichite ppt, indicates that ON. is urea 
oxalate, rop. 171*. 

If no ppt. if obtained, to }-in. layer of ON, in a dry 
t.t. add a few copper turnings and 2 drops cone. 
H,SO,; warm. 

ited fumes of NO, indicate that ON. is urea nitrate, 
m.p. 1C5*. 

B. Compounds ctotiinft nitrogen readily with nitrous add 
only on hcatlnit. 

Aliphatic amino'adda 

IWfiT to the appropriate sulwectkin, (a, aeconUng to abcllier 

the iu}. aohi. of UN. is neutral oc acid. 

Af. aeJa, of OS. neUruI. 

Aimnosocuc acid iClj-cme. GlyoonoOl). Nll.CH.COOH. a p. 

222* deoomp. 

(a) To I in. la)'cr of ON. in a Ut, a,U 2 c-C. aaW. wann 
until sr,luucsi is «om}Jrte, then mU. Add 2 drx^a of 
jibeTKiliibthaVui ajla, and 2 dti’jis aq NaOlI, tVo aAl 
an eq^ TiJums of nnitrahwd titxitti U> ahirh 

jAeacJjAlLaluMa sulo. Las Iwi adinj. and Urfsi ^ aq. 
SaOll vmtd juA ivtA},— red mioor d,aa'qnars, tab. 
caUnx U,a ar»be ci.ar»eus of ON. 
it) |.jk.l»ywUON. laaVViatrue. water. Add 

2 cje, aq CutsO. fr»ibnx'a No. J sdnV.-lioa txJ^xr, 
\^try much vWpi-S tLaa tLat cf tb* aq. CtNO,. 

f<) fWpsaaUMi tf hnSiyt ientnUtf (Uipfanns araj), sap. 
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SECTION 3 


C03XP0UNDS TJELDINO DIAZONIOM SALTS 
WITH DIL. HCl AND AQ. NaNO^ 

(These oompoonds wiQ hare been indic&tod b; the formation of 
a ted- ot btown-viokt d^e on the eddition of their diazoninm 
or tetrozoaium e&It ta elkaUne /J-aaphthol.) 


Follow the appropriate procedure, i,e. under “ O.S. liquid ” 
(below) or under " 0^. solid ” (page 188). The general metboda 
of preparation of deriTUtives are pvcn on pages 217-4. and the 
method of determination of oqniralent weighta oa page 21S. The 
eqoiv. wta. giren hare been calculated from the fbnnulsa uaing 
the following atomic weights . — C s 12 OQ, H 1<008, 0 ex ISOO, 
N 14-01. a =. 35-46. Br = 79-02. 

0.5. Ifqurd. 

Prepare and detenmno the m.p. of an accljl dcriTatiTe, then 
refer to the appropriate Uat (SiCoonliug to whether halogen is 
absent or present) of m p.s of aootpl deriratirea in order to identify 
the amine. For oonfinnation of idenUty, prepare the benroyl 
derivative and determine its m p., or determine the equiv. wt. 
of OJ3. 

Halogen absent 

dtetyl SnwV -Kfai*. 


Bp. bJ dtrm. wa tff 


65* m-Toluidine 1 I 193 * 

KJciu 

NH, 

/Ao-ai. 

M* n-Anisidine I I 218* 

101* Methyl aathramUte. See page 189. 


64* 123-1 
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3] Aromatic amiko compounds i89 

A. Aq. sold, ol O.S. not add. 

Detonniiie the m.p. of O.S. and refer to the appropriate liat of 
m.p.8, i.e. acDording to •whetliet halogen ia absent (page 169> or 
present (page 195). If one of these ta.p.a is klentioai with, or neat 
to, that of O.S. cot^m the ideaUty of O.S. by following the given 
proceduie, or by preparing one of the derivatives indicated. 


Notes. 

(i) When ON. has amp, identical with, or near to, that of both 
a free amine and an acetyl derivative of an amine, either the 
procedure described under “ Acetyl derivatives of aromatic 
primary mouamines ” (page 200) may be carried out, or an 
attempt to prepare an acetyl derivative may be made (see 
page 217). In the former case a positive test for acetic acid 
in the distmate will indicate that ON. ia an acetyl derivative, 
vrhilo in the latter case, the production of a substance with a 
m p. differing widely from that of O.S. will indicate that O.S. 
IS a free ammo. 

(li) In the case of a free amine, a determination of the equiv. wt. 
will provide additional evidence of identity. 


Uajogea absent. 

M.p. 

25*’ Methyl sntbramlate 


NB. 

^COOMb 


Orsnge.hloftsom odour. 

Proceed aa indicated under *' Esters of carboxyUc 
acids ’’(page 100} but using balf.quantities, when a 
positive test for methyl alcohol will be obtained. 
(Hydrolysis will be complete in 10 min.) 

Acidify the alhabne residue with glacial acetic acid, 
Clter oH the pptd. anthrandic acid, wash it with 
cold water, dry, and confirm its identity by deter' 
mining its m.p. (1U°). 

Acetyl derivative, mp. 10 1*. Benioyl derivat»v*> 
m-p. loo*. 

Nfl, 


43* p-ToIuiduie, 


Powerful charactcrwUc odour. 


Cif, 


Acetyl denvative, mp. US*. Benzoyl denvaiire. 
mp. 153*. £quv. wt. 107-1. 

46* Formandide. QJX^ NU'CIIO. Faint odour. 

(a) *10 J-in. layer cJ ON. in a dry t.t. uJd 5 drops 
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M-p. Proceed &» indit»Uid ■under “Methyl 

(m.p. 25^. M.p. of p>amiaobcD»iia acid 186*^ 

Benzoyl deriratiTe, m.p. 148*. 
lOS* Proplonomlido. 

Frooeed M indicated under “ dcotyl dcrivatirea of 
oromatio piimuy monanuncs “ (page 200). 

To the distillate apply Teat (c) (page 63) for proynonio 
oind, -when a positive result trill be obtained. 
NHAo 


110* Acetyl e-toluidine. 


112 “ ^-IfaphlhyUnunD. 


Cf, 

Uc&tod 
imaij ; 

(Xf‘ 


Prooood «a iudicatod under “ Acetyl derivative* of 
aromatio primary monaminea ” (page 200). 


Aoctyl derivative, m p. 132*. Benzoyl derivative, 
m.p. 162*. Equir. wt. lU-l. 

Aoetonilide. C(I1('N11'CX)-Clf(. 

(a) l^ooeod m indicated under “ Aoetyl derivativea 
of aromatie primary monaiuinea “ (page 200). 

(b) iVtponUuM vj p.trpMoa£xlaaiUdc, in.p. 167*. 

In a l<Xl«.o. fiaak plane L g. of OB. and 6 «.«. 
glacial aoeUe acid, heat until aolatioa ia complete, 
then cool. Add i o.m of a aola. of 1 oa broaiaa 
in 0 e.e. glacial aoeUe acid, and allow to etaod for 
IS min. Add M e.e- water and abakn. PUter. 
wath tb« eclid with water, vrystalliw from alodbol, 
dry. and deternune the SLp. 

TfUAe 1 


127* Aoetyl yanindtoe 


0-ClI, 

Cll, 


127* Amryl ^.ammo-aa-zyWui 


NU Ae I 

YieU rtd dyee wnA aHal.na ^najJahot la Teat 4 

(peg* icsy 

ProoMrd a* indicaZad under ** Acetyl dinvativM eg 
aromaUA primary tooeiamsae**' SjOJ. 
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NH-Ao 


135* Acetyl jj-phcnctidine. (Hienacetia.) 


,„0 


O-Et 


(а) Phweed ae indicated Under " Acetyl derivatives of 
aromatic primary monaminea *' (page 200). 

(б) Freparalion df3~nitro derivative (yellow), m.p. 103®. 

In a 100.C.O. Saak place 1 g. of O.S. and add a 
mixture of 1 c.o, cono, HNO» and 9 o,o. water. 
Stand ike for S min. in boiling water and 
shake round periodically. Add 20 cc. water, 
c<Kd and shake. Pdtier, wash, the eoUd wdh 
water, crystallise irom alcohol, dry, and determine 


the r 


139® Acetyl 2-ariiim)-p-xylene. 


CH, 

I^NHAo 


Proceed as indicated undcE " Acetyl detivalives of 
aromatic primary monomincs " (page SOO). 


142® Orthocoine (Methyl m-amino-p'hydroxybcnzoate) 


0 ... 


(а) Dissolve R.G. of O.S. in 6 c.c, water. To the 

cold soln. add otie drop aq. FeClf, 

— violet-rod colour, rajndly changing to brown. 

(б) To 1-in. layer of 0£. In a t.t. add 2 c.c. aq. KaOU 
and shake, 

— O.S. dissolves readily, owing to the presence of 
a phenolic group. 

licnzoyl dchvaUvB, m.p. 242®. (Dissolve 1 g. of 05. 
in 6 c.c. cold acetone, add 2 c.c. benzoyl chlorv^i* 
and allow to stand for 3 min. Filter, wash the 
Bcdid with acetone, dry, ofld detennioe the za.p ) 
U:® Plumylvuca. C.H.-NU-CO-SII,. 

(a) Iteat J-in. Uyer of 05. in a 1 1. above iu m p., 
—strong odour of NU*. (DiSerenoe from aoetyl 
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FeCl|. then 1 o-o. of a eatuiated aq. solo, of 

— violet colour. 

(ii) To 6 0.0. aq. JiTaOU add 1 o.c. of the diluted 
8oln. and 1 o.O. of a saturated aq. sola, of 
pbeool. then add I c.o. dil. NaOCl aoln. 
(1 0.0. CODO. sola, diluted tnth trater to 
10 O.O.) AUoiv to stand for 2 min., 

— deep blue colour. 

(b) To layer of 0.S- in a t.t. add 2 o jq. dichromate 

mixture aod beat to boding, 

— pungent odour of p.benzoquinone. 
ft) Proceed ioiit&ted 'uadei " Acetyi desnvat\v«» 
of aromatio pdmary monamines " (page 200), 
when a podtire tost for acetic acid in the distillate 
'mil be obtained. 


Halogen present. 

As nxij[i>2 SAUi. 

M.p. 

155* Cocaine bydiocbloride. (Novocaine. Hydrochloride 
of diethjlamlnoetbyl.p-amlnobenxoate.) 


GOOCH, ■CH,N{Et)„HCl. 

0 


NH, 


(a) Dissolve R.G. of O.S. in 2 o.c. water. To the 
cold Bcln. add one drop of Mayer's reagent, 
— 'Wbita ppt., dissolved by adding an equal 
volume of dd HCl. 

(b) Dissolve R.6. of O S. in 2 c.c. water. To tbe 
cold soln. add one drop of iodine soln., 

— red-brown ppt. 


Not as haude salt. 

Cl present. 

M.p. 

70* p-Cbloroanilina. 


0 

Cl 


Acet) 1 derivative, m p. 178*. Benzoyl derivaUve, 
m.p. 192*. Eqoiv. irt. 127-5. 
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(ii) Dissolve R.G. of OS. ta 6 c.o. v&ter. To 
the cold soln. odd 1 c.o. aq. N&OH, 1 c.c. 
gatui&ted phenol solzx. and I o.o. diL NaOCt 
eoln. (1 c.c. cono. soln. diluted -mth water to 
10 C.O.). 

— deep hlne colour in about one nun. 

(iU) To ^in. la^^c of OR. in a t.t. add 2 c.c. dichiota> 
ate mixture and heat to boiling, 

— pungent odour of j>-benzoquinone. 
t] any result other than that descnbed above under 
(a) follow the ptocedoro giveai below. (With FeCl, 
Salta of benzidine and toljdine yield a blue, or per> 
sistent green colour, and salts of a-naphthylamine, 
but not of ^-naphthylamioe, develop a blue-violet 
colour.) 

Proewture : — 

To ^in. layer of 0.8. in a t.t. add 2 c.c. aq. NaOH, 
close the mouth of the t.t., aud shake vigorously for 
I min. 

If (i) OR. baa dUaotved oompUtely, add 1 «.o. 
gladal acetio acid, cool imU ami thale vigor- 

If a ppt. is obtmnod see ** Aromatic amino- 
and anetylamino-acida '* (page 199). 

(ii) an oil or emulsion is produced, see “ Saits of 
aromatic primary monaminos *’ (page 19S). 

Also see note below. 

(iii) a soLd is present, then if the diatolised soln. 
of OR. gave a rod dye with sJkaline^-napbtho) 
see '* Salts of aromatie primary monamines " 
(p^ 1SS>, or if a brovn-violci dye was 
obtained see “ Salts of benzidine and tolidine ” 
(page 193). 

Also see note below. 

Not*. 

If an acid radical has not been already 
detected add 10 c.e. water to the 
mixture, shake and filter. To 2 c.e. of the 
filtrate in a t-t. add 1 ex. dih and 

2 R.G. of powdered FeSO, ; shake untd the 
latter has dissolved. Poor (fima another 
fit.) 2 e-e. of cone. llfSOt carefully down the 
nde of the tube. A dark Lrown rmg at the 
}unctK«l of the hqaida indkatea a nitrata. 
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I9S 


Aromatic amino* and acetylamlno* adds 
Detennine the m.p. of O.S. and follow the procedure under the 
ompoand whose m.p. is identical with, or near to, that of O.S. 


M.p. 

144* ceAminobenaoio acid (Anthranilio acid). 


COOH 



Preparation of aeetpl derivative, m p. 185*. 

To |-in. layer of 0 S. in a t.t. add 3 c.c. acetone, shako 
until solution ia complete, then add 1 e.o. acetio 
anhydride. Allow to stand 2 min., then add S o.o. 
aq. NaOH in order to neutralise some of the acetio 
acid formed (the sotn. should still be acid ; if not, 
just acidify with acetio and), cool and ahake.* 
Filter, wa^ the sohd with cold water, then add 
it to IS c.c. boiling water contained in a beaker. 
Stir, adding if neceasaiy a few drops of glacial 
aeotic acid, until solution is oomplcto. Coo], filter, 
dry the solid and determine its m p. 

COOII 

174* m-Aminobenaoio acid. t 

IJkh. 

Pnparutioa of avetyi derimlirr, m.p. SSOf*. 

To J-in. layer of 0.8. in a t.t. add 5 c,o. water and 
1 o.e. acetio anhydride, dose the mouth of the 
t.t. and shake -vigorously for 2 min. Cool, then 
proceed as described under “ e.AniinobeDxoia 
acid," commencing at the asterisk. 


185* Acetyl antbranilic acid. 


COOU ' 
^NUA« 


jvAi&inobetizoio 


0 


Proceed as indicated under ** Acetyl deriratires of 
aromatic primary monaminea'* fpage 2(k)). 

If (a) aeetio acid U detected in the disUlUte, add ta 
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owjilfe ikUL ba ahtiMiiftil, Wash, the solid wdh. cold 
water, then add it to 60 o.o. boiling water contained 
in a beaker. Continue boiling with stimng until 
solation ia complete, then cool. Add 10 c.o. aq. 
NaOU, cool and stir well. Filter off the pptd. amino, 
wash it well with cold water, dry, and determine 
the m.p. 

M.p. 

60* indicates that OJS. is acetyl a-naphthylamine. 
US’ „ „ „ „ acetyl ^-aaphthylaniine. 

(li) no solid hydrochloride has separated, continue boil- 
ing for 10 min., then distil until 7-8 o.c. of distillato 
is obtained. Test the distillate for the presence of 
acetic acid in the manner described on page 6S. 
If O.8. is an acetyl derivstire a positive icsult will 
be obtMned, 

In order to diatmgtiish between two or mote acetyl 
derivatives with m.p.s close together, or for further 
ooDfirmation of the identity of O.S., proceed as 
indicated under (b). 

(b) Add to the contents of the flask aq, NaOH until the mixture 
is alkaline, cool and shake. Ikepare a benzoyl derivative 
of the liberated omitie by adding 2 o.c. benzoyl chloride, 
ete., as described on page 217. Detemina the m.p. and 
refer to the following appropriate list (according to whether 
halogen ia absent or present) of m.p.s of benzoyl derivatives. 

Benzoyl derivatives of aromatic primary monamlnea. 

B~NM-C0 C,H.. 

llalagea. absent. 

If tho determined m p. is near to two of those given below, 
obtain (or prepare from the amine as described on page 317) one 
of these benzoyl derivatives and carry out a mixed m.p. detennina- 
tion (see page 14). 

Mp. 

64* Benzoyl o-aoisidine, 

„ m-toluldine. 

» 2-asvino-p‘Xylcne. 

,, o-toluidino. 

,, p-anisidine. 

„ p-toluidine. 

„ anihcja (BeozaniUde). 

„ p-phenetidine. 

„ 4-ainino-m-xyIene. 


125* 

140* 

U3* 

IM* 

158* 

163* 

173* 

102* 
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AMIMOPHjj g in ft diy t.t. add 6 drops 
M.p, CO’MH’CtHi ^tly warm the mixture by rotat- 

245’ Oxamlide. | tube over a smaU flame, and 

CO'NH'C|H|. f the tube periodically to the 
[a) To ^in. lajer of ^ed and boms with a character* 
coaa.H,S04. Gei 

ing the end of lh« nouthed flask place 1 g. solid 
turn the mouth o^c.o. alcohol and the equivalent 
flame. CO ra evoht.t, of 0.6. 
iatio blue flame. inder a reflux condenser and 
(4) In a lOO-c.c, wide. 5 min. To 2 c.o, of the liquid 
KOH, $ c.c. water, < glacial acetio add until the 
of ^in. layer in a idd 2-3 dropa aq. CaCl,, 
Heat to boiling ^ixalate.) 
oontmue boiling for ^ 
from the flask adCp***!* 

eoln. is acid, then «h of p-aminophenol, 2:4. 
— white ppt. (Ca j^enol are here considered, 
.ated by the deep red or deep 
Amlnoph^^Bi with aq. NaOH.) 

(Only hydrochlorides and eulpht^ 
diaminnphenol, and p-methylaminoj shake or heat until solution 
These compounds will have been indi^ drop of aq. FeCl» and note 
brown sola, obtained on shaking tJr within IS sec, 

Proetditre Jor Pn ideiUifieotum of Oi^ '^ obtmned, apply the testa 
To 5 O.C. water add R G. of 0 S. 

is complete. Add to the cold eoln. o^i within 15 sec., proceed as 
any colour produced immediately, o aminophenol.” 

If (n) an immediate wine-red coloi^ 'under (a}and(t)iHobtruned, 
under “Amidol.” .d. 

(6} a deep violet colour dcveloij OH 
indicated under “ Salts of 
(cl neither of the reaultadescribei of I I 
apply the testa under “ Met jJ, 

NH, 


). 


, c.c, cold water. Add the 
Amidol (Hydrochloride or eulphatej 

2 ; 4-dIanunopher of AgCl if 0.6. is a hydro- 

la) Dissolve R.G. of O.S. in t bmewater and shake, 
soln. to 2 0.0. aq. AgKO„ *« deep blue. 

—deep red colour (with ppt. 
chloride). ’ 

(4) Add R,G, of OS. to 2 e.<s. 

—yellow soln., rapidly chanj 
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anbydiida and ahabe vigoroualj until ciystala separate. 
Filter, 'wash the fiolid TritJi water, dry, and detenain® 
the in.p. 

Dibenzoyl deriratiTe of p-methylaminophenol, nj.p. HS*. 
(For method of pixparaUon Bee page 217). 
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equivalent of 1-in. layer in a t.t. of area (to destroy excess of 
Leave the fennel nnstoppeied, shake round and ellov to stand for 
6 min. Add B o.c. ether, ehake and allow to stand until two well- 
defined layers are formed. Bun off the lower layer, and wash the 
ethereal solo, with successive quantities of water (3 c.o.) until the 
lower layer, after running oB, gives no blue colour on the addition 
of starch iodide eoln. foparata aa much water as posinbla &om 
the ethereal sola. Pour 2 drops of the latter through the neck 
of the funnel into a dry t.t. and add 5 drops cono. HtSO*., A 
deep blue colour indicates that OJB. is diphenylamine or one of its 
salts ; see under “ O.S. solid ” (page 20S). If no blue colour is 
obtained add B.G. of phenol and rotate the tube to mix the con- 
tents. A green or blue-green colour, turned violet-red with a drop 
of water, and blue on adding aq. NaOH until the mixture is alkah'ne, 
indicates a nitioeamine. (Liebcrmann'a reaction.} 

Idendflcation of O.S- 

EoUow the appropriate procedure, i.e. undcc “ 0.3. liquid ’’ 
^below} or under *' O.S. «dVd ” (page 201}. 

O-S. liquid. 

(Methylaniline, b.p. 102*, and ethylanlline, b p. 206*, only are 
here oonstdcrod.) 

^ I D.o- of OB. add 3 c.q. acetic anhydride and one drop of 
cono. UBO4 and allow to stand 5 min. Add 10 0.0. water, 
then add cooc. NUtQH until the liquid is just alkaUna, cool 
and stir. 

If (a) solid separates, filter it off, dissolve it in 10 0.0. boiling 
5% acetic add ; cord. Filter off the crystals, dry, and 
determine the mp. 

M.p. 101* indicates that OB. is methylsniline, 

C,Hv'NII-CH^ 

(Xba acetyl dcrivaUve of ethylanilme melts at atal 
when prepared in the above manner usually remains as an 
oiL) Confinn the identity of OB. by the preparation of tbs 
p-tolueueaulphonyl derivative, nap. M* (see page 216). 

(&} no solid separates, to 1 e;.e. of OB. add 10 C-c. of a saturated 
sda. of pimo acid in benums and stir, filter, wash Ihs 
solid picrats carefuBj with benzeos, cryataUiar Crom 
aqueous aloobol. dry, and determine the m-p. 

Mp. 137* inditatoa tbat OB. is ethylamline, 
C,lI.'NlIEt, 

OB. selldL 

If the aq. aoln. of OB U definitely seal. prooDed aa cuder B 
(l*Ca S09). otherwue as under A (page ISM}. 
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SECONDARY AMINES 
To the sola, add one drop of 2J% aq. NaNOj, 

— deep gteen. oolout. 

Raate (orange), m.p. 182' (see page 53). 

B, Aq. Bola. of O.S. definitely add. 

A salt of an aiomatio secondary amine ia indicated. (Only 
baiide salts, sulphates, and oxalates of metbyla&ilme, ethylanilkie, 
benzylamline, and dipbenylamine are here oonsiderod.) 

If no acid radical has bwn detected apply the following test ; — 
Dissolve R.G. of O.S. in 2 c.c. boiling 50% aectie acid and add 
2-3 drops aq. CaCl,. A white ppt. indicates an oxalate. 
fdetUifailion, of (he amine. 

In the esse of a dipbenylamine salt the amino will have been 
already detected ; di^cnylamine, owing to its weak basic char* 
actci, may he liberated hy boiling the salt with water, and it» 
identity may be oonfirmcd by filtering it off, washing with water, 
drying, and determining the m.p. (54']. In the case of a salt of 
any other amine, isolate the base in the manner described under 
** Salta of aromatic primary monammes " (page 133) and identify 
it in the manner indicated under “ O S. liquid ” (page 207) or under 
*' Oil. solid " (page 207). 
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{() ft yellow-greea ppt. ia obtained, cool, add 3 o.o. ether, 
cork the tube and invert two or thteo times. 

A green ethereal layer indicates that a p-nitroeo- com- 
pound is present. See *' Bialkylomlinea ” (page 211). 
m'Jllamlnes. (n>-I^enyleRediainine ; nt-Tolylenediamine. Col- 
omle^ when pare ; darken rapidly in the air.) 

IJ tie aq. eoln. of O.S. ii not acid, ft fcee base is indicated ; 
identify by mp. and by the preparation of a derivative 
(see list of ffl-dismines below). 

// iht aq. eoln. of 0.3. is d^nildy acid, a salt is indicated 
(hydrochlorides and sulphates only are considered). For 
id^tificfttion of the base prepare a benzoyl derivative (see 
page 217). 


M.p. 

63“ n»-FhenyIenediatmno, 


M>* w-Tolylenediamine, 


sdiatoine, 1 1 

IJnh.. 

240“. Diftcetyl, m p. 191*. 
CH, 

[iamine, I I 


Cibenzoyl derivative, xc 


Dibenzoyl derivative, n 


NH, 

224*. Diaoetyl. m.p. 22*“. 

(For preparation of deiivativea, aee page 217.) 
DlaUcylanUlnes (Dimetiiylaniliiie, b.p. IBS', diethylaniline, b.p. 
213*). 


0,3, liquid. 

To ^in. layer of powdered oxalic add in ft t.t. add 5 o.e. alcohol, 
heat until aolntion is complete, then oooL Add 1 c.c. of O.S. 
and shake. 

IJ a lehits ppl. i$foTmd in a few seconds, filter, wash the solid 
with aloohol, dry, and determine the m.p, M-p. 139* indicateft 
that the ppt. is the add oxalate of dimethylftiuli&e, 

it no ppt. is chiziiaei, add 1 c.e, of O.S. to S e.o. of a satnrat^ 
•oln, of pieric add in benzene, cool, and scrape the glftas in 
contact with the liquid with a glasa rod in order to assist cryo- 
^•ilnotion. Tiller, carefully wash the solid with alcohol, cryi- 
1*1^ &wa alcohol, dry, and detemino the m.p. Itp. 1*2“ 
*“dicatea that the {aerate is that of diethyUniline, C|Ha*N(Et)i. 

OS, Molid, dq. solo, dtfjuldy ocii. 

A salt is indicated. If no add radical hat been detected, apply 
the tbllowing test.-— Oaseava B.G. of O.S. ia 2 ee. boiling C0% 
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ATAPUATIC and heterocyclic AHINES 


Ptueeditre for Ihe idciUificaiicm of OJS . ; — 

Deicnnino tbo b.p, and refer to tho following appropriate list 
(te, aoDoivling to wlicUict O.S. i» miscible with water, or sinLa la 
*wtcr) of b p • of aminca. If one of these b p.s is identical with, 
near to, that of Oi., confirm the identity of O.S, by applying 
it way testa given, and by preparing and determining tbo m p 
one or tnoro of tho dcriratives thero indicated, for methoda 
preparation of deriratirci (if not given under the amino), see 
page ai5. 


O-S, mlgcible with water. 

Bp. 

U* Diclb) lamina. (C|Ui),Nll. lUnmoniacal, fishy odour. 
Simon’s {cat for a secondary amine, 
rrepare a aoln. of acctaUchj-do as follows : Wind 
one end of a pioeo of stout copper wire, about 8 tn. 
long, BIX time* round a glass rod wo aa to form a 
doee spiral. UoU the straight end of the wire 
by meant of tongs, and heat the spiral in a flaae 
uutd the metal bmmn ooaUd with the black 
oxide. Blunge the red-hot spiral into 3 c.c. of 
alcohol contained in a kl. tiltbdraw tba sjaral, 
cool the and rr^nat the prouena twice. 

.Add one drop of O.S. to S o-c. of )% ><]■ Budiuci 
mlropruaude, then add 1 e.e. of the fnwUy p«e- 
paml adn. of acetaldehyde, 

—'dorp bloe colour derclcpe tn a few anew. 

T^Tolueimulphonj t dcrirauve, a. p. W* ws-Xitro- 
bcnxrDceulphooyt dmvauvw, m p. ti6*. Gum. 
poend with phenyl Mocyanate, mp. nS*. 

lOi* Piprnline, ClltC ^NIL Amrrv.e.acA tm;hias. 


ant odoi.r. (feme* u the ao; owiAg to the 
fu rm sitaa c{ carUs&ata.) 

SIS 
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(а) To 2 C.O, diL HCl add one drop of O.S.. then add 
one drop of Mayer'a reagent (aee page 244), 

— immediate, pale yellow ppt., whidi dissolves 
on heating and separates again on cooling. 

(б) To 2 0 . 0 . diL HCl add one drop of OH., then add 
one drop of a soln. of iodine in KI, 

— immediate, red-brown ppt. 

(c) Preparation of quinoline tartrate, m.p 126®. 

To ^in. layer of powdered tartario acid in a t.t. 
add 5 o.c. water, and shake until solution is com- 
plete. Add } 0 . 0 . of O.S. and shake or stir until 
solid separates. Filter, wash the solid with 
aloo^l, crystallise from a small quantity of water, 
dry, and determine the m.p. 

(d) Preparation of quinoline dichrxmata. (Orange- 
yellow.) 

To }-in. layer of powdered KgCIrtOi in a t.t. add 
5 C.O. dll. HCl, heat until soln. is' complete, then oooh 

Aid ^ c.c. of O.S. and shake, 

— orange ppt, (The salt may bo recrystallised 
from water, m.p. about 165*. Darkens near in.p.) 

Picrste, m.p, ^3®. 

nmoDs oy pEBrasaTioN or thr Dkrivativbs urDiCATED is 
TBS Fosnooisa Lists ow Amutes 
.S ee sections on " CrystaUisation,'* and “ Drying of substances,” 
sea 16-21.) 

Toluenesulphonyl derivatives. 

See page 218. 

wenesulphony], or m'nltrobenzenesujphonyl derivatives. 
PoUaw the procedure given on page 218 for the pteparatioa of 
oluenesulphonyl derivatives, using the appropriate sulphonyl 
Imide. 

Impounds with phenyl Irocyaoate. 

Ib a soln. of ) o.c. of phenyl isocyanate in 10 o.c, dry petroleum 
a^ drop by drop. | o.c. of OJS. Pater off ths white ppt.. 
uch is formed immediately, and wash it well with petroleaia 
ter. Dry, and determine tVm m.p. 
crates. 

To 10 C.C. of a cold saturated sola, of pictio acid in hcmeno add 
0 . 0 , of OH. and stir, XUter unH wash the solid carefully with 
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" ^ndary amines.” page 206). Witl, tertiary amines there 
“ no apparent reaction. 

Gbusral Mbthoih Ojr pEBPAmiTios oj- Dekivatives op Peimaby 
AMD Secomdaby Auines 

™ Crystallisation," and " Drying of eobatancea," 

°r aniines. (Special methods for 

eiven^^ derivatives of secondary amines are 

given under the mdividual amine.) 

0-S. is * *'*■ ^ anhydride ; if 

poor into in« solution is complete. Cool, 

the solidifies. Filter, and 

^ 2(M0 C.O. boiling 

Wapletelv ^ *^i® ®olid does not dissolve 

lerivatives of ^ suitable solvent for acetyl 

Jy. ud de4S»“£%‘™ ’ “'f 

^(Por deniwiiM. pf ppHj aromalic primarij monaminej. 

monan.-^ acetyl derivatives of liquid aromatic primary 

monammes see page 187.) ^ 

folcffen abseni. 
lip. 

132* '*‘*'^^* Jj-anisidine. 

1 40. ” A-naphthy)amine, 

Ijjjj, " I>-toluidme. 

159® ** w-nitroanilino (Ta-Nitn»cetamlide). 

2J2» ” “‘naphthylamine. 

2 " P'*dtroamImo (p-Nitroacetanilide). 

P‘®'*'«'^ilu>e {p-Oiloraacctanilide). 

f fi-bromoaniuiie (p-Broraoncctanilide). 

«*" .Wvl aromatic trtortd. .« aminu. 

lOl* Anntvi (Ktliylacctanilide). 

(«) ^r^ajrtaaminr. 
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NITRO, AZO and AZOXY COilPOUNDS 221 
Ci present. 


B.p. 

245* o>Nitrochlorobcnzene. 


0 


See under “ 0.3. eoUd," m p. 32* (page 222). 

O.S. toUd. 


Italogen absent. 

M.p. 

C^I. N : 0 

36* Aznxybeuxene. '■ YcUoir. 

C,U.N 

Apply Teat 8iJ (page I'll) 'irhcn » poailWe tr^uSt 
will bo obtain^, owing to nxluctum of O.S. to 
aoilino. 


44* 


Oil 

Ako, 

o-XittoplicaoL I I Yellow. Tarty odour. 

(a) To l-in. layer of O.S. in a t.L add S e.e. aq. 
NaOIl and shake for I min., — dorp n«l solu. 

(fr) ilaiactioa to cMUaiaopknol, klenU&td by tU 
benzoyl deriratlTe, m p. 1S2*. 

In a 100-e.c. beaker place 1 g. of O.S., 10 ex. 
aq. XaOH and 20 c.«^ water. Ilrat to Uahtgt, 
and add aubd aoditun bydrundjlute gradually 
uAtd the eolii. booocwM fxdourkae or |iaia jxilow. 
Filler and eooL Filler off llie ciyatala of 
o-anunoiibcnul, wash theca with cold water, and 
dry. I'ivparw the bnuojl denratire to the 
maimer diwcztlied oa Jiage 217, and ditermme 

(*-Nitrot<hitzi)l bcnsuale. mp. 55*.} 

CUO 

0 SO. 

I'ale ynkrw 

Arr^y Teat (a) under * a-Nitn'j4^«ad,’' 

Na (hang* of uarwa ta tia euld. but a md* 

Iroww »Aa. u oUainrd atWr ludmc W 1 xua. 

llawjlhj-draaiunr idery ridj, tap. tiJ*, 
Oada t a w i— w aeu^ *aih- 44 T*> 
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M.p. CHO 


106® p-Nitrobenzaldehj-de. j [ Very pale yellow. 
NO, 


(Yields a deep red-brown soln, on boiling with aq. 
NaOH.) 

Phcnylhydcazone (red), in p, 156®. 

0.aidation — >p.nitrobeaztAc acid, m p. 238’. 

HH, 


114® 


m-Nitroantline. 


Golden yellow. 


(а) Apply the test under “ o-Nitroaiiiline ” (page 
223), -widen a Eimilar result will be obtained. 

(б) To ^-in. layer of O S. in a t.t. add an equal 
bulk of zinc dust and 5 e.c. dll. HCl Allow to 
stand for 5 ni in .shaking periodically, then filter. 
To the filtrato add 2 c.c. of 2}% aq. NaNO,, 

— rod-brown ppt., farmed from the m-phonylene- 
diamina obtained by induction of O.S. 

Acetyl derivativo, m.p. 155®. 

Benzoyl deriTativo, m.p. 155®. 


114® 


I p-Nitrophenol, 


2 : l.Dimtrophenol. 


OH 

0 


NO, 

1 

|NO.'! 

NO. 


(Both > kid on intctise j cllow colour with aq. NaOU.) 
To S c.o. water in a t.t. add It.G. of 0 £ , heat 
to boiling with sliaking, then cooL Add 2 drops 
aq. FeCi,. A viokt-red colour is obtaimod with 
p-uitroplu^uol but not with 2 : 4-dinitrDpbcnoL 
Aoctyl denvativo of p-nitropbcnol, tn-p. 81*. 

<• „ » 2 : 4-dinitropbenol, m p. 72®. 

Bcnzojl „ „ p-nitcophei^, ntp. 142®. 

» „ 2 : 4Hlinitrophcao], ntp. 132*. 
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*V ™ poquM^P ®'I» "T 

'«T 'd® votpnpojj (7) 
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7] NTTRO, AZO AND AZOXY COMPOUNDS 229 
M.p. 10 min, Dbcoonect the flask, attach it to a 

sloping condenser and distil nntil *1-8 c.o. of 
distUlata ia obtained. Test the distillate for 
the presence of acetic acid in the maonec de- 
scribed on page 68, when a positive result will 
be obtained. To the residue in the flask add 
20 C.O. aq. NaOH sod shake round. Cool, filter 
off the nitroamine, wash it with csold water, 
crystallise from water, dry, and determine the 
mp. 

COOH 


238* p-Nitrohenzoio acid. 


Colourless. 


NO, 

Apply the test under “ m-Nitrobenzoic acid " (page 
226) when a similar result will be obtained. 
Amide, m p. 201". Methyl ester, m.p. 96*. 

Ethyl ester, m.p. 67*. p-Nitroben^l ester, m.p. 168*. 
Cl present. Cl 

M p. 

32* o-Nitrochlorobenieno. I Pale yellow. 

2 : 4-Dinitrochlorobenzene, m.p 60*. 

Cl 

•M* n»-NitrothIorobenaeno. | 1 Pale yellow. 

IJno, 

Benzoyl m.ehloroaniline. m p. 120*. 


Cl 

2 ; 't-Dinitrochlorobenzene. 

NO, 



Very p^ yellow. 


(Gives an orange colour on boiling with aq. NaOU.) 
(a) Dissolve R.G: of OB. in 2 c c. cold acetone and 
add one drop aq. NaOU, 

— viokV-blu* colour, turool viokt-red with 
acetic actd. 

(t) liydrolynt to i : i-dinilropitact, m.p. 1 14*. 

In a 100-c.c. wide-mouthed flask place 1 g. of 
OJS., 10 c.c. s-q. NaOU and 10 water. fU 
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1] NITRO, AZO AND AZOXY COMPOUNDS 231 
M.p. CH43r 

99* p>Nilrobcn2yl bromjJe. Palo yellow. 

NO, 

p-Nitrobcnzyl phenyl ether, m p. 01*. 
j>-Sjlrcpbeiuyl Wnioato, m.p. 89*. 

Oxidation — p-nitrobcozoie acid, m.p. 23S*. 

Ur 

12&* p-Nilmbroiaohentene l*ractieal!y oolouileta. 

NO, 

Z : l-Duutrobiomobetacne, m p 73*. 

Mrraoiis of pRErasATtox or Trt« Dejutatites ixsioateo crdbr 
TBX Nmo CoKTODKui IK nu Forxooiko Lists 
(See lection* on “ CryitallUntion,’* and *' Drying of aubitanoe*.” 
P»fi« 

Pbenylbydrazoncs o( nltrobcnuldchjdes. 

I't'ooeexl aa iivLcateil under " Pbeny Ibydraionei, OJS. solid ** 
{{■S* «)■ 

Oxidation. 

AdrulieazdlirAydrA — ♦ aifrUioittwc artit. 

P^w the irocodure under " .Vtukald* byde.** " OXAlaUon to 
•nine aeid ** (jiAgs Ql), u*ing I g of O.S Cry ■talliaa tl« ortLo 
and mKa compound* from t^Ut, aikl tl.e P*^ oumpoani from 
aleuLoL 

A i<n4.jfiic»r* aad aitfoiduyl JLiIhIc* — *■ aarobnucM ood*. 

la a lOO.e.0. wle-moutbrd fUak {ilar* I g. ct O.S., Si g. luljJ 
XM&O,, dO e.e. vaUr, 3 dro]a ai) N*OH ar^J aum* purc^ yaiC 
Pit the Caiilc uitli • (fduE ixuvletuirf. and 1».U tL* ixA.teOU CiAd 
0.1 purjil* (\A>ur of the KMnO, La* d.*at'{<narTd. Gwd, fdUr. 
and ac*ijj tLi fUtrata with Hd. Kdi4W off llo » d»l a>»l 
waali It aith eold 'raur. OyAtalli** tLi adal frLca »atrr *a 
Um oapA ortLo and met* .« fix>a ala.i«4 is IL* 

of tLa jars <iutcpc«uM ; dry, aM lL» u p. 

Dlattra CDinpounda. 

ts ,* « r f.^i.an«iJ.yvd<a:ra/ ; S .’ /•d«a>lnd»c*a*. 

trarra,;. 

IVoneai as tblMaW aa W ** iT* paraU-o of ia.d.Jrttrv>W«A»»o " 

u-s;* llCi. U OS. • a«4 «• I t ^ 
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® ptenolphthalein soln , then 

ist obuir. ^P' “'‘*** * permanent red oolotir is 
le ^ ,^r*‘ '"®* sufficient of the carboxylic acid to remove 

“ Sd^e^. Evaporate to drj-ncss on a water bath, and to 
atcr andV^l * t P-mtrobenxyl bromide {or chloride). 2i c.c. 

^ ^ condenser. 

iinnin.7 ,o ^ buffing, and continue boiling for t hr. (If 

separation of sobd. add more alcohol.) 
fthe Sii the ester. Filter 

''foJShv “ derivative of a primary amine 

tor^d by reduction of a nitro compound. 

;. of (if necessary by wanning) 1 c.c. or 

W the S -d ■ addition, 

-tie thPoT ^ colourless Allow the mixture to 

lOlI r 1 u^nsoyl chloride and then add 50 c c an 

'uoyld^ilf:^';!^ fuc 10 min. Extract the 

ictlir I about 30 cc. ether (see page 21). Wash 

ict^ Ha, and til Mito water. S 

. ni.p.’ the residue from alcohol, dry, and determine 


ADDITIONAL NITRO-COMPOUNDS 
WMti.^ /or i7«, tdenhfieation of O.S. 

proceed^ *'lcntification of alkyl esters of mttocarlioxylro aeicU 
^ 'P'-'E'’ Tho m.p. of tho 

To tto name of the ester, 

dissolve Rn mono-, dj-, and trimtro compoumis 

a md e 1 ' colour indicates a dimtro compound, and 

compound ; mono^tm com- 
A ^7 ‘H. W. Dost and F. Nicholson, 

p^- CTem. Anal., 1935. 7. 190.) 

oomisrunds consult tho 

•ofien absent. 

•Iquldt. 

?P; 

0-NitroanisoIe. N0.-C,U* OMe. 
o-Ailrophcnetole, NO.-C.U.-OEt, 


, ji ''J r r ^ ,*inr * «t 

„ 01 W t'"i t"'* (•/"■"'rr '^7^ 

; V *11'* >!•< *"’*'* *1* '*• * " Mf ^ 

.AJ.*!-** V^nmv,. i-»J«!P'*r r-M^a,! 

.,pP® JO wajM puo MpiuiV 

•ppn OfJIlTO OP'I'P 

. u x*« »H> w'lP'J-'to I-"! "I 

.A(lfl*'J‘*r l )* J y. Ajfnraj 0ApjB«;p ^ou »3op g o JI 


I'l 


|KK>.>n.rj 


|.iiit (<-!? ‘*^ ' •• ajkiJii3ju ojora ''?l oi 




rniv '/jp 'PI3« OH"** 'I'P ’! OTrijwi8.CM<u 

•*’' Xi nn «JI>| ‘p^ « ootpiroB jn«n 

vr* onMn iBi^rrS pjw jCriv^ipwa 'punoduiw 


VP ;’y if p,j, I«..ri3 Pl« Alt**'P«^3 'punoduiw 

* I It) -psAioBsjp s«H no o'li inww I!“l P™ 

^,.«r!l™«j * /.atnnoTOJ^m-o Joj -utoi 01 '8a«TinnJ 

ru«^ JOJ -WWW Z) '““n JO Popod oR«J™« « -^OJ 
^ aJmiTioJ pot* »a!n«l ^ ^IWOIwod oqj ;i»q ‘J^snap 
q}** O'H ?!J -opPP^qw* 0^00^ -o'o 9 
iLo ■aVoxi'I paqinowi-opiM -o o-OOt « “I 

ftrt«0> ‘ -nutituvoJttuouojip 

■BaotiTUBOJ^ni JO (q) 

•fro 83Bd) ., »nv^»0Y ., Jeptra poiwipwi b® p^<«J 
'M -sjouoqaox)ni jo {oj 

*S9ApeA{J3p iXj»V 
■(onnj Qcnos joj 3iiipu»js 
- .MnwTOfl /po ^Ipw«w eJOTZtraq [Juaqdaijra-o) HO’^r JO 
*7” -In osa lonaqJoJiraip^ : z pww lousqdoijra-o ;o twro 

^ M ^ „s»»TOzaaa„ «pon pajooipai bb poooojj 
.jaff^Bonio PWB siouaqdoniu jo ssApBAiJap iiC02n3ff 
JO -3 [ ©sn pijos Bi 

n ft -ffiri 02®^ .« owsnioji „ japan pajoaipoi so poaaojj 
YO W w*' ‘tuinjojojjtutQ-f : z 

,,i [KaDcnvH 'oJ ‘H ‘0 zez 


ADDmONAL NTTEO-OOMPOUNDS 


235 


Up. 

201* iK^ritrobenaamide. NO.-C.H^-OONH*. 

{p-Nitrobenzoio acid, m-p. 238*.) 

«i<L NO,-C^.(OOOH), (3:1: 2). 
S-Nitrowdicylio add. NO, C^,(OH)-COOH (6 : 2 ; 1). 
^ o-Nitroci nnam lo add, KO.-C.H.-CH : CH COOH. 
P-Nltrodnaamio add. NO,-C3,-CH : CH-COOH, 
Chlorine preaent. 

Up. 

n»-Nitrobeiayl chloride. NO,-C;a4-CH,CL 

Oxidation — ►ra-nitrobenzoio add, m.p. 141*. 

« o-Kitrotenzyl chloride. NO,-C,H,-Cn, CL 

^ Oxidation — K>.iutrobeazoio add, m.p. 147*. 

”, ^>t«>-;><i*ch]oroben2ene. NO»-C,H,a, (2:1: 4). 

83 Kcryl chloride. Yellow. (NO,),C.H,-a (2 : 4 :6 : 1). 
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Derivatives of beozaldehyde. 

(4) To J-iii. layer of OR. la » t.t. add 2 c.c. dil. H^SO*, heat 
to ^Uiog and continue boiling for 15 seo. Dilute with 
Water to 6 o.c., cool and filter. To the filtrate add an 
equal voluiae of 2J% aq. NaNO,. Add 2 o.c. of thia 
mixture to alkaline /^-naphthol (J-in. layer of ^-naphthol 
in a t.t. dissolved in S 0.0. aq. NaOH). If no red ppt. 
is obtained apply Teat (6). 

An immediate, ted ppt. indicates that O.S.isa benzal d»> 
rivative of an aromatio primary amino {— NHi in nucleus), 
o.g. benzalanilme. C,H,-N : CH C,H„ m.p. 54‘, 

To idenlijy ihe, amine, pour 10 c.c. dil. HCl into a lOO'O.o. 
beaker and beat to boiling. Add 2 g. of O.S. and continue 
boihng with stirring for 1 vnin., then cool and filter. Add to 
the filtrate 10 c.o. of 20% aq. KOH, proceeding as deacribed 
under " Salts of aromatic primary mcnamines '' (page 198). 
(b) To }.in, layer of O.S. in a t.t, add 2 c.c, dil. H,SO,, beat 
to boiling and continue boding with shaking for } min, 
Cool, dilute with water to 5 0.0. and filter Add to the 
filtrate aq. NaOH until it is just alkaline, heat to boiling and 
add 1 0.0. Febling’s soln. (equal volumes of No. 1 and No. 2). 

Immediate reduction (i.e., blue colour disappears and 
orange ppt. formed) indicates that O.S. is one of the 
following ; — 

C,H.CH Mp. 
n.Benzatdoxima || 33° 

NOH 


^•Benzaldoxj me 


C,H.CH 128" 

II 

HON 


Hcnzaldebydo semicarbarone 214° 

C,n.CII : NNH-CONH,. 

OKlmea and semi car baxones. 

(These compounds will have been detected by Test 8.il (page 
170). 

Auecdurie /or the ideniifiBaiicm of O.S . : — 

Determine the m p. and refer to the following list of m pjt 
of oximes and semicorbazoucs. If one of these m p.a is 
identical with, or near to, that of OH., oonfinn the identity 
of OH. by following the given instfuetioiiis. 

M-p. /Acetoxime. (CU.) ,C ; NOH. 


I Acetopbenoiime. yC : NOH, 

I cu/ 
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— wiae red colour, turned blue by 
aoetio ftcid 

(ii) Prom the residue prepare a phenyl, 
hydrazoue in the mA-nno^ described 
on page 65. 

(Acetophenone phenylhydrazono 
turns brown and shrinks at 100*, 
-- ’ Is completely melted at 102®- 


103®.) 


■NOH. 


110* Piperonaldoxime, CH 

Hy^lyne O.S. by the method indicated under 
the residue obtained allor 
dis^g off the ether prepare a phenylhjdratono 

/Pi ^ described on page 66. 

1«® Pl*«“J%‘lr«Mne, m.p. 100*.) 

ilethyl ethyl ketone aemicarbazone. 

CH 

.>G: N NH OO NH, 

c,n,' 

Itwseed as indicated under «M.p. 69* (a)" when 
resulU will be obtained, except that in 
lest 0} the wme rod colour is httlo affected by 
■cello acid. ^ 

of “ethyl ethyl ketone. 

1*1 BenmiAenoximB. (C.n,),C : NOIL 

1 „ I’y ^1*® method indicated ondtf 

. (6)-” From the residue obtained after 

|h™lling off the ether prepare a phenylhydrazone 
m the manner descnbed on page 66. 

IW* Areton^^'T" rh«>y“>jdrazone. m.p. 137*.) 

*owi^carbaiono. (CU,),C : NN1HX)NII« 

aa indicated under *' ILp. 59* (a).“ «b<n 
«fflilar rrenlu wiU be obtained. 

Aertopbenono semicarbazane. *^C : N-NU 00X11^ 

F«x«d as indicaUd under "ILp. £9* (M- when 
•«dlar rendu wdl be obtainedV * ’ 
IWiylgiyo^ CH.-CiNOH 
CU,<;;K0IL 


(•) D»«lTeE.acfOK.ia2« 


> aW.k^ aol addi 
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letecte^cool formed. Immediately the odour is 

h« hioo^sS. “““ destroy 

a niVnIe. 

ad2c.c.a?NabH“'?d!?f' 

l"> flask ia^water whi ^ v"' ^ ^ “d stand 

^ flask aS^ah^e wf be evolved ) PeriodicaUy remove 
“ly a white solid ia^ the oil has disappeared, and 

water c,Sl^ «°bd. wash it with 

(BorimniMTa^J ? “"“d determine the m.p. 

' about 10 min ■ to the amides 

lum.) tolumtriles requite from one to several 


alkyl KITEITBS AND NITRATES 

«>W.hS one ^p of O.S. and add one drep of 

that O S i^ a evolution of ted fumes indicates 

in eoW-;* Will” te ^ddirown 

(f>) To 6 '“‘i^d remains oolourless. 

oono h!so volumes of water and 

(see noff n ^ diphenylamine. shake for i min. 

^ UZ one drop of O.S. An imm^te 

colour indicates that O S. is a nitrite. ’ 

°f bp.s of alkvl nit following list 

Kka 'ntntea (see note 3), 

a pale btee ooteuru n^i^ediately obtained, or only 
boihng wau^f^^i pmdu^ (see note 2). stand the t.t. in 
bluTl^C^-Ll ^ “d shake. A deep 

b-p. of O •? RnH r ** * mtrato. Determine the 

'“^tes^i ^tTir brt of bp a of alkyl 

Nona. 

aaded to the acid, owing to the presence in 4e 
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(2) 1 drop Dragendofff’s (Thresh’s) reagent. 

~<jtango red ppt. 

(Thresh** reagent : — Dissolve 8 g. Bi(NOi)i in 20 o.o. HNO, 
U pt. cone. HN0„ 2 pts. water) ; also dissolve 27 g. KI in 
40 C.C. water. Mix the solutions irith oonstaot stirring and 
allow to stand. Fbur off from the crystals of KKOi which 
separate, and Tnaba up to 100 c.c. with distilled water.) 

(3) 1 drop of a soln. of iodine in KI, 

— brown ppt. 

(4) 10 drops of saturated aq. picrio acid, 

— yoUow ppt. 

Not*. 

Salts of pyridine and of quinoline give a ppt. with Mayer's reagent 
If on treatment of OB. with aq. NaOH (Tost I. page 160) ody drops 
were obtained, isolate the bsse in the msnner deecnbed under 
‘ Salts of aromatio primary monamines (page 105), then piooood 
ss indicated under " Quinoline," (c) and (d) page 215. If with the 
aq, NaOli no oily drops were obtained, but * pungent, peculiar 
odour was product, see under ** ^ndins " (page 214), 

ScHxiu ros TH* D^TEcnoir or th* rou/owma Auunotns o* 
Tnxa Suirs : — Quinine, quinidine, <dn<dionine, cinchonldine, mor- 
phine, codeine, apomorpiiioa, diamorplmie (heroin), strychnine, 
bnidne, aUopuic, oocaino. 

A. Place 1V.Q. of OB. m a t.t., add 2 drops dd. 11^0,, dilute with 
water to 10 c c, and look through the depth of the liquid over 
a dark surface. 

If a blue fluorcacenoe U obeerred apply to tbs eoln. the teela 
for quinino and quinidine (page 245) ; if nrgatiTe resolls are 
. obtained apply 'IWt (c) under D for dnchoaidine, aiaoe tbu 
alkaloid yirlda a shght blue duorteoenoe. 

If there ia no blue duoresacnoa apply Test B. 

B. M<Men a trace of OB. with cone. UNO^ 

Cbfoar pnJutoL 

—purple red. rhanging to red-brown indicatca that OB. t* 
apomorjihin* or ooa of ita salu. Apply the oon- 
dnnaUwy tecta (page £47). 

— umnediate bloud-rrd, indicstea that OB. is tmciaa (m p. 

176*) or one of its salts. Cbndrea as fialowa : — 
Evaporata tha red liquid to dryms on a water 
bath. AddadrcpofScsCl,aiAa.ar*lttir,>-vwdel 
colour. {Tbs SnC3« sola, lasy be (rrjiarnl by 
l-in. Uytr of solid SoOi la a M. M 
2 clCk Lot ooQC. liCI. tien oauhng and dA»U;.g 
with 2 «.«. wit«r.} 
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alkaloids 

(2) 1 drop DragendofflT* (Threi&h’a) reagent. 

—orange red ppt. 
fltreah’a reagent : — Diasolre 8 g. Bi(NO,), in 20 c.c. UNOj 
(1 pt. oonc. BNO,. 2 pta. water) ; also dissolre 27 g. KI in 
40 e.c. water. Mi^ the aolutiona with constant stirring and 
allow to stand. Pour off ffom the crystals of KLO( which 
separate, and np to 100 c.c, with distilled water.) 

(3) 1 drop of a solo, of iedine in KI, 

— brown ppt, 

(4) 10 drop* of saturated aq. picric acid, 

— yellow ppt. 

Not*. 

Salta of pyridine and of quinoline gire a ppt. with Mayer’s reagent. 
If on treatment of OB. with aq. NaOU (Test I , page 106) oily drops 
were obtained, isolate the baas in the manner dcacribed under 
" Salta of aromatio primary monaiunes (page 108), then proceed 
as indicated under *' Quinohoe," (c) and (d) page 215. If with the 
aq, KaOlI no oily drops were obtained, but a pungent, peculiar 
odour waa produced, see under ’* Pypdine ** (page 214), 

ScExu* ros TUX DETEcnou or tux roLLowrxo AuaiiOiitf ox 
rnix Saue . — Quinine, quinidlne, cinchanlne, dnchonidinc, mor- 
phine, codeine, spomoipliine, diamorphiae (heroin), strychnine, 
brucine, atropine, cocaine. 

A. llace ILO. of OB. in a t.t., add 3 drops diL diluto with 

water to 10 C.C. and look through the depth of the liquid oter 
a ilsrk surfaon. 

If a blue fl ‘■'-''^-enee is obsemd apply to Lbs solo, tbs trots 
*• (psge 246) ; if negatira results aro 
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SCHEME V 


Compounds containing N and S (not as aulphale) 


^ ‘ ®°® " IsolbiocysnsU* ” (p«go 252) ; if a soUd 

Jouow 0,8 prowdur* below. 

OJ. *oUd. 

O3. contains 

(o) a meUJ, proceed as indicated under ’* tfeUl {iresent ’’ 
(page 250). ^ 

(t) DO metal, follow tbe procedure below. 

“«<al present. 

(1) To i-in. layer of 03. in a t.t. add 2 co. aq. NaOII, gently 
w&ke and hold m n&rroir itJip of mol»triiod red litmuA paper 
U) the mouth of the tube, laLuig care not to touch the 
If the colour of the {wper is 

(o) changed to a dc^te blue (indicating O.S. is an 
ammonium salt), add R Q. of O.S. to 2 e.«. water (0 a 
t.t. and shake until solution is oomplet*. Add 2 « e. 
aq. Fed,, arxi ftU up the kt. with watef. 


A deep ted colour IndieaUe that OB. U a Ihiocyanate 
If a deep red colour la not fstidnced. proceed as indicated 
under Tiwt 2 in onliw to awwtain if OB. is an ae.l~v, 
rolidx^tc . Wu ; If it u ndihrf, troewd 

seals of hj^lrocarbon. 


ccsiUcu cf It, kt. 
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AiONOSULPHONIC ACIDS AIJD THEIB SALTS 251 
(page 249) in order to ascertain if O.S. is an aminosuiphouate, a 
mtroaulphoaate, or Uie eodiiun derivative of saocharin (soluble 



AMimSTJLPUOmc ACIDS AND THSIR SALTS 


(Onlj colphanilic, motaoilic, and naphthionio acids and their 
aUcali salts are here oocsidci^ The free suds deoojspoee on 
heating.) 

Pnetdtirt for Vtt identification of O.S . : — 

Apply the foUoirmg distinguishing toatt. Also apply any tests 
given under the name of the anunosulphonio add indicated, and 
ooa£rm ita ide&uty (A a &ee add) by a detemdnaUon of iU equiv. 
»t. by Method 1 (page 81). 

DittiitffuMing tut*. 

(1) To ^in. layer of OJ3. in a t.t. add 2 c.c. aq. NaiOO. (or 2 e.a. 
vater if O.S. is an alhali salt), warm until aolution is oomplcte, 
then fill up the t.t, srith. -water. 

If a violet fluorescence is obaerrod see "Naphthkinie add ** ; 
if there is no fluoausocnoe spply Test 2 in orda to distinguish 
between sulphanilio add and metsniho add, 

(3) To 2 cje. water add R.Q. of O.S. and beat untd aolution is 
ootaplctB, To the hot aoln. add Br water nntd, after 
the adln, is pals ydlow. If a ppt. is obtained tea ** Sulphanihe 
•dd,** or if there is no ppt, tee ** Uetatulio aoi.** 

NH, 

Sttlphatuho acid. llquir. wt. (anhydrous) 172 1. 

SO.U 


Wtidi amhas oo wivh teda-hme (Test 3, page Q). 

(•) To I in, Uyrr of 0-S. ta a at. add 2 e.e, djchrumats mttoee 
and heat to Uaheg. 

'—pungent odour of y-hen«oqoLr>noe. 

(t) /Wpanuu* tf 2; f : dvlrilvnuaaJtas, aja I lb*. 

"Ta a Kila. of OS. in hot water add slrcKig Br mdn. 
(10 an. Br, 13 g. Kllr. BO ce. waur) entd tfW tairrtng 
ths hqsid it palt yvilicw, I'Jur t>S ths firsiMl, -vaah 
w»3 With ndd water, dry, asd dewin&s tht a. p. 
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THIOUREAS 253 

^5) To 6 «.«. ftkolkol ftdd ob« drop of O.S., I oa. dd UCl and tbo 
equlralenb of }-iu. layer in a t.t. of zinc duet. Shake, more 
or less contiiiu,oiisly, for 5 uin., 

^leek-lika odour, due to the formation of thioformaldehyde,* 

CH^. • 

Filter, and to the filtrate add solid NaOH until alkaline, 
then add 1-2 drops of chloroform. Heat to boiling in a 
fume cvptxiard and oontinuo boiling for 10 sec., 

— obnoxious carbylamine odour, indicating that 0 S has 
been reduced to & primary amine. Immediately the odour 
is detected, cool and add excess of cone. HCI m order to 
destroy the isocyanide, 

(e) PrtpanUCon of a ihiourea. 

^o I c.o. of O.S. in a porcelain dish add 10 c.c cone. NH4OH 
and evaporate on a trater bath. Crystallise the solid from 
irater, dry, and dstermine the m.p. 


ii p. oj tAtourea, TAwurea initcaied. 
74* AUylUuourca 


154* Fhenylthiourea 




Irjmnca that 0£. w * 
AUyl isothiooyanate, b.p. 150*. 

CH, : CH CH. N : CS. 
Phenyl isoUuocyanate, b.p. 221*. 
C,H,-N ; CS. 


TBI0VSEA8 * 


Indicated by a brown or black colour obtained after boiling 
with aq. KaOH and adding aq. lead acetate (Test 1, page 240). 
ProetduTt for (ht idetUificcUion of O.S , : — 

Determine the m.p. and refer to the following list of m p.s of 
thioureas. If one of these m p.s is identical with, or near to, 
that of O.S., confirm the identity of O.S. by applying the gWen 
tests. 

M.p. 

74* AUylthiourea (Thiosinamine). CH, ; CHCH.NHCSNH.. 
Preparation of acetyl derttialiec, m.p. 98*-100*. 

' **' To i-in. layer of O.S. in a t.t. add 5 c.c. acetone and 
shake until solution is complete. To the soln. 
add gradually 2 c.c. acetyl chloride and shake. 
Filter, wash tha solid with acetone, dry, and 
deteimins tbe*ni.p. 

151* Diphenylthiourea (ThiocarbanUide). \ 

• C,H.SH-CSKH-C.H..! 
Practically insoluble in hot water. [ 

I5t* Phcnylthiourea. C*H, NH CS NH,. Soluble in hot water./ 
(o) To R.G. of O.S. in a dry t.t. add 5 drops of cone. 
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SUIPHONAMIDES AND SACCHAMN 
CH» 

I p-Tolneneaulpbonamide. * 


I >n>Xylene-4-8ulphonazuicte. 

- KJcji. 

so^. 

Froceed as indicated under “ Preparation of dimethyl 
' deriTativns " (page 257). The formation of a solid 

deriTatSre, m p 80°, indicates that 0 S. is p-toluena- 
eulphooamide. 

With ffi>xylene>4-sulphonainide the oil obtained does 
not eolitUfj. 

SO^, 


160* Naphthalene- l-sulpbooamide. 


In a 100-o.e. wide-mouthed place the equivalent 
of layer in a t.t. of O.S and add 6 c-c. each 
of -water and cone. K,SO(. Pit the flask -with a 
reflux condenser, heat the contents to boiling and 
continue boiling for 5 min . A deposit of naph- 
thalene (characteristic odour) will be present in 
the condenser tube. Wash out the deposit with 
water, filter it off, dry, and determine the m.p. 
(Mp. of naphthalene, SO*.) 

153* BenzenesulphonsinidB. 


CH, 

*64® o-Tolnenesulphonamide. 

Proceed as indicated under “ Preparation ol dimethyl 
derivatires ” (page 267). The dimethyl deriva- 
tive will be obtained as an oil which will not 
solidify on cooling and shaking. Extract the oil 
fram the mixture -with 10 c.c. ether (see page.2l), 
and wash the ethereal soln. three times with about 
3 c.o. -water. Separate aa much water as possible, 
distil off the eth^, cool the reeidual oil and stir 


QjSO^, 
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SULPHONYL DERIVATIVES OF AMINES 257 
Prtpxraiim of dimethyt derivativu of sulphtmamidei. 

\3i. 'jfa^ \ -sA <1 V,. wA ‘lijii 

10 0 . 0 . aq. NaOH. Heat until Boln. is complete, then add to the 
warm sola. 2 c.c. of dimethyl sulphate (see caution, page 161). 
Cotk the flask and shake, moia or less continuously, for 6 mia. 
Add another 10 o.e. of aq. NaOH. and boil under a reflux condenser 
for 6 min., in order to destroy the excess of dimethylsulphate. 
(Thfi dimethyl dervratvTO 'will be present as an oil.) Clool and shake 
well. If tho oil Bolidiflea, filter, wash the solid with cold water, 
crystallise from aqueous alcohol, dry, and determine the m.p. 


SULPHONYL DERIVATIVES OF PRIMARY AND 
SECONDARY AMINES 

These compounds will have been indicated by Test 4 (page 250). 
(Only m.p a of p-toluenesulphonyl derivatives of the commoner 
aromatic primary and secondary amines are here given ) 

The identity ^ 0 S. may he confirmed by preparing from the 
amine the sulpbonyl derivative suspected (see page 218) and 
carrying out a mixed' m.p. determination (see page 14). 
p-Tol»e>wulphtmyl derivoiioea of aromatic primary atntnet. 

M.p. 

103* p-Tolueneaulphonanilida \ 

108* p-Toluenesulphon-o-tolindida _ , . , . „ mr 

114* p-Toluenesulphon.m.toliiididep^'"^'® “ “'i' 

117* ji-Toluenesulphon-p-toIuidide J 
p-Toltienefidphonyl derivaliva of aromatic teamdaru aniina. 

M.p. 


94* 


Ethyl p-VolufcncBulphtmanilide \ . v,i - xt 

Methyl p-toluenesdphouamlide|^^"‘’^>"*‘l- ^*0®* 
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MIXTURES OF ORGANIC COMPOUNDS 


Trealmtnl of mixturea of two or foore of the foUmainq : — « ntlrogenoua 
boat, an acidio substance, neutral compounds. 

Each constituent must bo isolated and purified , and then identified 
in the manner described for single substances on page 3. 

A few of the simpler methods of separation are described bel07, 
it beinq aesumei OmI not mon than one sabstafice viiH be removed 
from the mixture by any one of the particular treatments, and that 
an^ Jinal residue after (he treatments indicated vnll eonsiet of osdy one 
substance. 

For dstails concerning extraction 'with ether, washing of an 
etheteal sotn. and removal of the ether by distillation, see page 21. 

Also see notes (page 263). 
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GENERAL PROCEDURE 263 

Iftjer. fllui ia to lemore ftoy remaining basic constituent from 
the ethenal sola., and, of oourse, will not be necessary if no baee 
hae been isolated.) 

Add to Uie ethereal sola. 30 c.c. of aq. NaOH, shake well, and 
nin off the lower layer (NaOH extract) into a beaker. 

TreatmefU of the NaOB exfracL which may contain the sodium 
deiiTaUva of one of the following ; a carboxylic add, a phenolic 
compound, a ^-ketonio eeter, a sulphonamide, saccharin, a sulphonyl 
derivatixe of a primary amine, a member of the purmo group : — 

Just acidify with cone. HCl, cool and atii ; if no solid separatee 
scrape the glass in contact with the liquid with a glass rod. 

If (a) a solid separatee, filter it off, wash it well with cold water, 
dry, and identify it. 

(i) nn solid separates, poor the contents of the beaker into a 
separating funnel and extract with 10-15 c.c. ether. 
(If tha addificaticn produced an oil or emulsion one 
extraction will be sufScient ; if, howerer, no oil or emulsion 
was obtained at least three extractions should be carried 
out and the several ethereal extracts added together, 33us 
is Deoessary since a water^luble ooinpound may have 
been liberated by tbs HCL) 

Wash the ethereal extraid several times with 3 O.e. 
distilled water until the wash-water, after separation, 
givea not mote than a slight turl^ty on the st^Uon of 
dd. HNOf and aq. AgNOj. Distil off the ether and 
identify any residue. 

TVeoiiaeni c/ the main dkmal sefn. (after extraction with aq. 
NaOH) which may contain one of the following neutral oompoundi ; 
a hydrocarbon, an alcohol, an ester, an ether, an aldehyde, a ketone, 
a nitnle, etc. (substituents such as NO, or halogen may be pneeat 
in these oompoundi) 

Wash the ethereal solo, with diatiUed water until the waah.watiw 
is no longer alkaline. Distil off the ether and klentdy any residne 
Norxa. 

(1) Owing to tha fact that ether is somewhat solaUe in water, it 
may be necessary to add mors of the fomxT from time to tiens. 
Indications of the necessity for more ether are 
(a) the ethereal aotn. bcooming cloudy. 

(t) an imperfect separation of the rthcr^ and aqueous layers, 
ft) If a wild is produced on the sdd.tioa to the rthtml scha. of 
dik UCl, or of aq. NaOH. filter by auction the wboie cootmU 
of the separating funned. Wash the schJ wed with ether, 
allowing tha waahirgi to fall into Uw first filtrate. Wash out 
tba arparaUng fimnd with water, pour the filtrats tato it anj 
run off the Visttr layer. Treat the aoUl, or the sUal atal the 
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SPECIAL REAGENTS 


Altali-sugAT and alkaU'Zlnc mixtures. 

AltaJi-svgaT miziitre. 

An intimate mixture of pure aubydiouB sodium carbonate and 
one-tenth of its weight of pure sucrose. 

'When organic compounds are heated with this mixture, halogens 
are converted into Bodium halides, sulphur into sodium sulphide, 
and nitrogen (in a limited number of cases] into sodium cyanide. 

The proportion of sugar employed does cot cause excessive 
fumes when the mixture is heated, yet provides sudicient carbon 
for the reduction of sulphate, etc., to sulphide. The final heating 
to redness is esecatial, in order to cause any such reduction, to 
decompose the sugar thoroughly, and to remove any deposit 
from the mouth of the tube, so that a perfectly colourless filtrate 
is obtained. 

Alioli-zinc mixture. 

An intimate mixtum of amo dust and. half its weight of an- 
hydrous sodium carbonate (ordinary commercial products). 

The gradual heating of the organic substance is necessary, oa 
otherwise negative results in the test for nitrogen may be obtained 
with aromatic bases and their salts and derivatives. 

The alhah-aino mixture, with constituents of A.R. quality, may 
also be used to test for sulphur and halogens, provided that the 
testa for chlorine and sulphur are made in eomparison with a 
blank test. (Middleton.) 

The test for sulphur is carried out as follows ; — After the hot 
tube has been plunged into water, the mixture is heated to boiling 
and aiiowed to settle, and the liquid is then decanted through 
a filter. To the residua in the disii (containing insoluble use 
sulphide if sulphur is present in the otganio compound) are added 
about 10 c.c. of dilute hydrochlono add, and a ffltcr paper (upon 
the centre of which a drop of sodium plomV^ solution has htjcm 
poured) is immediately placed over the dUh. If sulphur it 
present in the organic compound, a dark brown stain, visible on 
the upper surface of the paper, will bo formed. 

Blaok testa usaaUy give a sUgtit brown etam vidble only on 
the under surface of the paper. 

its 
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~ n JO ijwl 8G0 JO oittiTita V rooM 

■onops 

funiXTai Jaijito nstiii ponuoj ei opnre^ ojj (a) 
;So8a n pion ^ naqjn joSavp esaj 
qjuv popa 11* 81 49i«A o}ni oqnj loq eqi jo ?[n3tinid eqj (ai) 
•pTir MfiQoo JO BOTp eiqi jo aoti«otpm iw forpio^ 
jnopwqsq (iqi 'aqn; eqi tnog poioofa Xpoapnieq 8j jo 
oonJOcT V . ) 'amiTTBi oqj 'soiwoid pn« ppMj ouaitl quM 
'vpimodixioo OJiTO^Iod pmj soiuiiiit 
qiitt BW* 'iamb /pswj^ are enqireai oqi sptniodtaoo 
anjtfjo JO ojoOKf pire ppB otniJ jo ooto oqj tq itfoox^ (ni) 

(,8 'i-q) opimuq I^qia '^9 'Boatreieqns' ejiiejOA 
iiai 01 c rjwjipour qnoqiui aiqBoqddo ojb »iboi” oqj (n) 
nofjnwajtf [m>^ /ire tnoqipi idaq eq /am 
pire '9fpcm oj irartraAooa ptre (eienoqreo ttmipoa eqj /ip 
ojJrecs-wat 100 ST jr; pareJoid /pproj are Bamiina eqx (1) 

f:fntrfui Wiz^prp puv /otfns-ijwyjt, 3^ fa nlh}uvapy 

siNaovaa 'moajs m 
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Bichromate mixture. 

« » mixture of 260 o.o. 

riiOU, Mid 750 C.O. water. 

3 : 5-DlnitrobeazoyI chloride. 

■=oavemlou of aloohoL. and 
inj! under ^ reagent decomposes on keep. 

>4uS it « advisable to pmpam it « 

mq'r>«d by the action of PCI. on 3 : 5.dinitrobenzoio add. 

^rejMration oj 3 : 5-din\lrabenzoalet of oIcoAoi*. 

“<W ^ ' S'‘ii“trobenzoio add and 

together subetancea 

1 0.0 of the mixture becomes semi.solid. Add 

^ to stand, with periodic 
ol3i, 30 min if the 

these conditionsl^dd'^r^ alwhols do not form an ester under 
» minute or ^ ^ opprox. 2N. Na.CO, and stir for 

^■‘ter. ^ ’^th cold 

of ^ter ^ ft®- of ‘Joohol and 1 pt. 

°°t«). dry, and determine the m p 

Nor*. 

to ^ to add more alcohol in order 

« : t donrative. Denvatiroa of low m.p. such 

*orfaee of the um i 4 ^“^ over the 

, ^ the donvative crystallises out. 


m.p. 107" 


3 : S-dinitrobensoate 
n-Propyl " ** 

MO-Propyl 

••-Butyl *' ” 

Mo-Butjl " 

*ec-Bntyl " 

••-Amyl *’ ” 

^Srt^Heianol ” ” 

FehUa^*, solution. 

^ ^ •niphabs in wster 

(2) Dissdv^ g of teeSl op to 1 lit», 

'•" **ot"«meIla salt /eodmmpotasainmtartratBj sod 

make up to 1 litre, 
matcly equal volumes imoedi. 



•Hi/jTuV on«ajoui joj pwn re t^uaStrai J^mo 
•0-3 OOf 

Of dn aptm pir« «t poA[0CT!p liv« pajwp.Cn }0 *3 S 

■(p3a«l3jd /ppaij) oplAOpio omaj 

•jwnw*f< «r roir<»[ff ssDpm juid« l»u3Bnpiir 

■loqoorv 

‘NS 

'^«iewnB«) paw (a?npp) fprav" 

*sjn93caj uoaimoo 
•jjfKiiS Sintiioasq '5[nd3a7{ 

00 enwouajop nonnioa “RX -jajwA ‘o-o 05 “! '3 T-0 baiossiq; 

'{%}) apissttjdojjftr mnrpos 

■ja?e4i 0 0 ooQ m 'ON*N i° S Zl oAfossi^j 
'(%h) nopnios BiLijpi mnrpos 
'^ijannaio 

ptn^ ot AOTP pw *0S J® '°I0® enoanbt? pa^iunicfi « jo ■a'a 09 

pp« '*'1.1 r *?’•“ oo'infos ©'ll JO ’ 0-0 or ftjnrra 

•nojinios :;30}9 v re 

•JWJ0 oin P*™ ’wnaoo eSnvqa jaij^inj on pitm *os 

tj»j ‘jo^tA omM. 'O'a oor nt nfM enrpirascu o |o X ftAIosstd 
*)na3E94 s.piqos' 


siNaopaa rmoaas 


AND rREPARATIONS 


index of organic processes 

With Suoomted E«rci8.8 k)b Sivdemh h-ho 
lOKKTTnoATtOir 


Orgtmic Processes 


ActlyloKon of— 

(a) slcoboU 

(i) hex.^t.18 . 

^•NaphUioI — ► /J-nspl»lhoI acrUte . 

— ► qiiinol diacctato 

M *^E*Uol pyrogallol tnsoeUte , 

(£} pnioaiy smuiea 

A^id* Bcctnnilido . ‘ 

o-ToIuidioe — ► «ceU>-o-toliudiji 

? V L »«U>-p.toluidld8 

Mwaj»thyUiu:ino-*.roethyUoetMu^ . 
(^) A^cxkboU 

gljwiJ^dlUaiiost* 

I^cJ^ph^jl bcMosiu ; 

l«uoat« . 

“f***r> l«iiosUi 
IU*«anol -► dil*a«ai« 

•Aiiiliiw — ♦ UniAc^d* 
o-Toluaim, 

^ToIutdjZM bcnio-p-toliodid. 

Cljxui*— » 



M.p. 

119* 


43 

(3 


;i 7 


lOI* 307 
101 * 20 * 


es* 

71* 

107* 

II7* 

lei* 

ur 

UlC 

icr 


43 

43 

U 


317 


irr* m 


JCT* 

w 

»3* 

nr 

Ilf 


If 

£41 



'"\0^*iaemrp joo<C|* 


*«pm |wT»ijffv„ 

•T^iar^^ j/ofcqrfwx 
■(f^X •( t*9j) m?pJ/TW is TOtitjwS 

(rraf/lon** *■ 'ajal^arr** “ 

•tep«o " ^•prro ** 

•^0«) •" ••TVtowj " 

«'\muoj “ •*T*wmoj " 

#rirf«d« •eiftvt^rt Kqt»rr 

■ronijip»»i>» popiaxl* •!}» /i>puH *101 to -wp a o f 
f^jojjijCq •n u»)w» ftujMonnj Btix ‘^nxnmb 
tntf Itann '(OCt .. IT’^ ‘P'O .. .wpw> r*J*> 
•iptlj «* fmiaiud ‘e»wj mnotra tr* putsjoj m0n>n 






' ooojTng 
*»}«piqoqjwi (/) 

. • • ' • • pjO« OunddiJI 

ffinpraioj-af-onw^ 
«pipiripi'«-0*B»g 
ept^{nirru9£j 

• - f.rrr pp» o«(j«k«i jo *d-jT *a« »wj^ 

•ptov-otnonJKnMtnniit jCnmi^joeaAp«AU9pi.£ozaoq (») 

■ • '• ’ * ’ ■ ■ ’ «pro»«iioTi*g 

. - ' • ■ • • «pjareTo 

• • • • • ■ • epitcrmi^g 

eptar»590v 

imptuTO (p) 

• . . . - . epuopp jjCoaneg 

epuopp {X^eoy 

a»puo[qa f»ov (o) 

“ • • * • epupiqns oiozuag 

espupXqTTB pro* (?) 

©fWptrBjVjMKMJ rfj-rf 
eptjTTOidoBOtaoLis- d 


tori *iK 


^rrttwjaay 

«9xmcr* Xivnud o^«fnait9 ja mAif^AWp (o) 

— /> tjrKjoup/ijj 


sass3D0ffi oim^oao jo xacmi 


index of ORaANIC PROCESSES 

Imiatwn of— 

(a) add* £h>tn tboir mIU 

«od (^p. 168») iroia Ka. w NU, »lt 
W Na, or NU. .alt 

hydiochloridew wliitata; oxaUla. or 
(m-p, JS7*) from bj^froclilond* or 
^ *“*■**’ *^**)^«»alJjdrocblorida 

^oS** ^ hyJiochlonda cr 

"■ W«JpWfr oomptmnds 

“Oelalddijd* Mdiiun bimlnhita 
Kxfrujii biaulpliit* 

Kitnf aodium biaulphito 

AoWJ, _♦ 1 , 

» aa-dmitrobioMti. , 

2r?^^^«^-*P-muobroTOotTO^ . ■ j 

«-bilrotoliMiav 
0n<t<ii«4Mt 

aiia^ -«* 

?Sf 5iS?jr.SsS^ 

‘••■IVoj'jl alnulidl — fc 


X £se tat: 



m 


,rpf • ... •• 

^ct wiwnddnt 

tjj .... •ei'smvtnns * , 

^g ffjwjwreq iXznaqwf??.'!'® . . 

ptm<)tfQ700Oa3£)rFq»ptIVpTOBIJBJOJfTO»rB^™®“®^I W' 
^g .... e^somaqaiiniTp-g f 5 *' 

{j 7 ^«oro*iar?Kwf iSqiS 

hol . • . • efvoxnaqottr^g i g " 

^g ..... ^vozoagoj^ra-d' 

joqoofv tre ptt« apuopp pro® wo (d) 

njj ■ ■ anoOTipXt{iXii»q<Ianwtp.|. ; g onoiaay 

(t ! 2 ) •tuo:tupfi\i2l^u»^cJr*v^ 
• • eiTT}nn>znaq uioij f,85I •d-tn) «pmiWTOoff 

»pora {a) 

- e^moprai f^natp (<,011 'dm) »fTOi»oofs/C 



-ojtyjqa }.CinA wt“J {,BIT ■dtn) epnsviBCNianTptO 
• JO oomtoA [Vnbo n® ifju* nO’ll.'I 

•ayoa oqi wi^ipp) j/ipatp tocurj *pn 0 i«o 

WOtM (tj) 

apuopp (lazTOq tatuj (^gzi ’d'uj) ppnimmfj 

wiiuopja PJ3® {e) 

— MMu/ 

(xapm trnatAatd at p^pnjata loo) 
ot]OtlOTOda.td 


m 

m 

ni 


Kl 

m 

w 

$SU 'd'K 


• oiw}®tf|')dTO ^ P«* i>«uo 9 dpM.)-«w)vi;i 7 d«j; 

• jj»® ch;£oi^ p* 7 « o«KKfc){n»ijt»r»j< 

•«nyf 

> oi®is>ipfjTi>a«uj 2 |.o umrjioi *.> 

’• ' ' (OtAKfdiXmtf®.# «— ptMKJ J(U)« >< .« 

' OOTTmfpMJ]Xtia^®« 

(m ***X) 4m»vJ ei I'l'Wua.ttiitM Mjitj 

' »atmy» 4 nnjjvrd m 

m-— «rUiHni<M)u/y 

*tK10tf)iiWTITO« 4... ««ta<MUtltWV 

(>J 

* * ‘ aitaa»tiicifi 4 — t 

iv> 


ta 


Bsss^xm onn'ouo xaaKi 



index of organic processes 

compound 

01^1 ^phenyl ethetf (from ethylene dibromide) 
P-Nitrobenzyl phenyl other . . 

C/#azonej 

Gluoosaiono (Test (o)) .... 

Ox%nu4 


"®**«»piieuonine . 

^peronaldoxim© 

PAenyttyJrarone* 

^lueldehydo pbenylhydiwno 
annso^dehyde phenylhydraione 
-tJoniophenone phenylhydiaznne 
Ptcraiet of— 

Nephthelcsne , 

Aocniphthcno 
/J-_Nophthol . 

DimethyUnihne i 
Sanicatiaiones , 

Aoetene scmicorbuone 
rvcZollounone 
^•JjJwnamide* . 

K bonienee^^onet* -►'beni^ewdiihon^d, 
«id 

P-TUumu^j^^ derivativt^ of— 

(«) pbenoU . , . ^ 

rhenyl j>-lolueiK!sulphoii»to 
P-bephthyl toluenomJpLooeto . 

(«) pnroery eiiiuua . . 

P-Toluooo«dphao,rdcn»iu»o'of eollm. i 

** MM •'tolukliD# 

(«) •eoondsry .Sum, . ~ " - 

doriiHive of 

QujiiitltetJre Work 

tb. ^ 

(i) Iktreijoa XsOli. 

<u) eoslpsa of the siltw 

lui) u Ua benuia or 


<k» 

l^uaoiM^ U !>• ' 

U) Mi-1,1 r»J«el IB B««bI« , 


01) — 
tr «I03X|3 

tft M^iorrarn 

tfl ‘op!ajW<lip 
fjf VuIlUSip 

i£l •inipXijiona 

89 *rn<via 

Far "jriwotflpiipflowioi-ii 
P0J *»jWW 
S9J ‘»}oqd/n* 
00) MTOWOTW 

OOt 'eiwiXaiOT 
001 ‘Mvooidoid 

out VispifjqJ 

00) ‘»jwiB0*ijIn3qd 
OtI '9)w™*o 
901 ‘a)ifrs*o 
j *»)OTaw(ipoj)ni 
fit •ojwraoqQUfa 
Zn ‘»7Wiia 
00) ’b)ow;toi 
rC ‘oiwioei 

gfl ‘opipoj 
POI ‘a^vuMoj 
00) '07»r>jo 
901 *^iiiuvunp 
(J9J •ff^muajojoicp 
Xfl 'G^^OOTOjopp 

901 

ff r 'd)B)»aTOSit»q 
[ft ^apnnatq 
out ‘ajBoinaq 
gn *9iiaziiaq 

£05 ‘aufiitw 
pjl ‘o)w>inaqoiiTOie 
tC 'fWfjotff 
til '0?O?0OWV}9!W 
901 ■»»«)«» 

£12 *Bpn! OTi93g i^qra 
01 J ‘»puoii{0oxp-£tl oinctrBjJif^g^ 

I0I *BUpjtq«)iqorfa 


f fs 'p^ 

Ift •jcrti!»(jdftn«fCE 

0CS 

022 *9«a*ra»q«':waai7«na 

<3C5 «OT9*^tt<)i>nioiq<«5!ai0 

ft! ‘8!! '■PP* 

ft2 *f5; ‘BTOWwq'Miro’CI. 
0C2 '»pwnn«J)nna 
IZZ '»tnpa«»n»«<I 
fC2 '0pfnn®7aa'’®^®KI 
6£S ‘prancoXiSj^qriPuncl 
jjg '«rcijjnrei/tii)otHi<l 
01 1 •opuqqoojp.tii wojtDWi.fq'jPttnd 

£9 ‘IPl^ idq^prnrd 
B0 *oucn3^ t-^Qfwa 
«!! 

10 *{03^i 8 oTraliqiojd 

11! 'anlinrBl'fqiaia 

Cl 2 ‘ontnrBiXmaid 
5ft 'Jptna t^qia^oppicr 
gfl ‘pneiXtiiPtwoppid 
ifl •B3n32TOq0aojt{3t(I 
f£I 'pp« opowojoppjd 
65! ‘X Pnnnwomoid 
set ‘PP® onnwnnoouioiqid 

8fl *oii9*n0qon3ojqi(j 

6!t 'Joqta iXzroqtQ 
5!1 ‘iXTOaqta 
XfS ‘9f! ‘POTidJotimd 
E02 ’looaqdonrorotd 

99 •{OTjosi^ ono;»pwd 
9g ‘ntiSKjstd 
Z8 'Bswjied 
f9 'moztiaqXrood 
SSI '»ae(»ifgiid»naipdiiw»d 


Sjj 'OT^mS^ 
65 ‘snon^naj op/is 
ffll ‘aTOX01I<5fJit> 

09 ‘0nonT7xaij°r>^ 

9t 'lo«BTajiop)/& 
Sll ‘auBxpHopXp 
til 'GapTOBdo 
!£ ‘prao omojeu^ 
89 'apX^gpiBaOfOiO 
S9I ‘sPiTOOiidinfloiianioi-tt iXspi£> 
61 1 ‘MPtno iXtiiam 
0l I ‘dfooznaq I^sojq 
it ‘fit ‘sjoswo 
08 ‘awsamoQ 
it! ‘SfS 'aoJopoQ 
8f! 'atnwwo 
9E ‘lonanojito 
09 ‘I«IianojfjQ 

Kotivojsutisdi aoj S33wjcsajis so xsam ois 


gS ‘anoja^ jidaid-on-jd 

eSI 'sKttfa iJdai'did 

jgf IflcretuainiXaa^drd 

!!t '■wqt0 iXtraiidid 

651 V®®"?'»»ai-ft»7did 

802 ‘aOTnreiXnaqdid 
CSr 'fdnoqdid 
fll ‘wreiojd 
ZZZ 'dtBnpioJfnird 
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Etli>leno glyoolf nozuDmethyl 
ethei, 31 

Etb>liderie cUoiide, 145 
Eugenol, 47 
Mo>,47 

Feiricysiudea, 173 
FMTocj'snides, 173 
Fluorcoe. 121 
Fluorenono, 95 
Konnakieli^e, 55 
Fontulis, 55 
Fomuunido, 177 
Fonmiailide, 1B9 
Focmio ociti, 03 
Fnickue, 92 
Fiunane acid; 78 
Furfural. 01 
Furoio add. 72 
Fui)l aloohol. 35 

Galacloae. 93 
Gallio acid. 61 
GcraruoU 30 
Cluoose, 92 
GluUrio add. 71 
CI>'OcrDl, 43 
diaoolate. 35 
dtcUorb} drm. 13S 
nouoacatata, 43 
trtacetata. IDA 
tnbvDroai«, 110 
tnbromhydnu. liS 
tiiclilorh>-dru>, 145 
Clycuw. Ih5 
Ctj«allio acid. 73 
Guaiaool. 47 
Uxuoalc^ 110 
carUnato, til 
p-tolueounjlrlaiaate. 1C2 
CuamdiM carOonari^ 153 
■uUaUv )50 

lltlaaotuF. 355 
l<r].UU(l.)d^ CO 
llr^Aana. 1» 
lIr|4c«o acid, t.3 
Itrfoux. 247 
llaucldurunWic. 143 
lUxaauox. 236 
IlcaaM, 129 
llifinurM ac^ IM 
ll]r<i>vl«aacM>l% 147 
ll^dCDi^Aaaa«t anal. 76 


Eydroxlbenzoio auda. 79 

Inulin, 93 
lodobe&zene. 149 
lodofons, 143 
Isophthalio acid, 78 

Loctio add. 73 
Lactose, 92 
Lovuloaa. 92 
LuDODcoa. 129 
Linalol, 36 
I.iijni'nal. 1C9 

Malera acid. T2 
anlijdnda. 72 
5Iall0 acid, 74 
Malonanudo. ISO 
Slalonio acid, 71 
Malvoae, 92 
llaodclio acid. 74 



Mcalhcnc, CO 
Meaitjlcoe, 129 
Mcsjt)l oxide, 59 
dletaldehl da. 04 
Metaoilia ackL 253 
Mcthjlaoctaailide, 217 
dlelli)! aoetate. 100 
UoUifl acdoplrisume, 63 
alcohol. 33 
Metlolal, 55 

Metli} lamina bj drucldoride, 316 
UeUiyV axMlmie, 207 
acUirandate^ 169 
tiouoate. 104 
Lrocaoacrtaca. 143 

UitjTal^ 100 
oarhamata, 176 
cUoruaoi4au-. 141 
chluddunnata, 150 

T-inDaria*-*. 110 

funaatav IDt 
Iodide^ 143 
laMatrt^ 13 

tuuetmxi«ia. 234 
i.itfac.rir.4niaW. 234 
axalaXav TO 
}4«ttjlaertAUi. 104 
{LtWaie. 1(4 
;»if.uc.a*<^ 1(4 
aaho^atil. 1(4 
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tn 
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fH ^ I* ’^t 4 

ttt 

fill 

gft • 0 immt»r,rn'’»^ j^'w^rT 
jwrt 
It 

m ‘mt 

Of I 

Off 'in«wA»f f<<'«*»'f,T 
Off *ijf(iin>f»»*<i*jfu»f,i 
Pf ’firo* p*f<w*j<nn<|,j 
to I '*!•>«• f/owffj 
pgf ia/iiinwi»a^ia«ifgj 
IP 't^ifunwl^fiwifilwM 
15 •m’t^tcnnnfj 
If «»tn>mnI»otn«tj 
Iff 'pro* pftJoifdnwioaiHfJ 
If ‘lomufj 

05{ 

ttt ‘i»I01«uw7tl 
fgf ■•ntptiawitj 
Off VU97VWtfJ 
jlj >*as>ttnu«wifj 
jj ■pimwntJW'ffioniinij 
C5f 'ujldimMtfj 

Off -votTinn^J 

tH VwvTff^ttjopfSVlnaj 
69 *I'P* Ppio&vpj 
05'vp^if»pf«j»J 
fp VpfifopiWUOfSJttj 
91 'pra* opnuiBj 


f7t >6t ‘»w 

ffj! vrr v.y' > H'9i »T iwy 


«« '* 


WE *Bf£ *■ 

It* 'ME . ., 

prr 'w *jw > <*Tv » 

IK '•f'ttuiiiif 

trs 

rr.f ‘pit ‘•T^ WWiwaqiVTfV 

f 7f ‘fifo* 

051 arj • •» 

Off SniDTUaqtufij^T 

Hf 'wT'Tfnmowtfvntjf 
CCE 'ttJ 
KE ‘tSS ‘(CS 

fC6 ‘CCS 'wtwniwujifj 
fiE£ ‘PEI 'CIS *woT[Tx™ajit>i 
m *£tl 'f« ‘wnTrJJrjacwa/frAI 
05J 'otmwnwqdwnoox 

fpf '^fTOOifiinoTOontoj-rf 

rrr 

KI ‘nr iCqiora 
sir 

in 'ofwzuoq 

fOf ‘06 j ‘wtmmrfiifjvd*/; 

oit ^»iw« iJtnq<r*K 
OP ‘no'n^tf«K 
SffI 'pro* 

go ‘anoOTtili>wq^tprB>f 
fin ‘opiioppwjai 
05 1 'epi» 0rnoqd(Tia 'atiB|«q)(icr«f^ 

9PS ‘PPI ‘WpTOTBlWIfdjTW 
fil ‘MpuO|i{ooqd[n8 
Cl I ‘enajwqiqdfljd 


coi ^pfrr™'0 
nr ‘aptmro 
on 'oownaiirazo 
01 'ptw oqtizo 
cor WTTsooinjo 
05 *ioiiraJO 
09 •pjo* oi»io 
6Zl ^tWToO 


fiOf “eowMAouf 
jyj 'ptw oTOoqdjtwwwnpjioijyi 
552 vpna^q<Iin»t»nf090ii|Ti2 

m 'OSS “PWirtnioioJifK 

«♦ ‘pp* 

Cn ‘aa^smudoififf 

JCS ‘PP* 


tfZ ‘on ‘onnjdioH 
25 ‘unaooouon 
WS 'IO?0H 

Sfl ‘epjpof 
551 ‘eptiofip 
951 ‘epiniojq 
fiCC 'anTjnre oo^AftOH 
Ozr ‘euofvifjqdflnr^inejr 
8fi ‘onofaq i/dojd-u — 

09 ‘sno^aq I^aq-ii — 

ecs ^noEWfJWfttraa 

85 ‘95 'enojaq — 

09 *att(y}9q |jCnio-« f^q^ojq 
191 ‘afOTOqdpiflananjo^-rf 

orr ‘wwwwj 

C9r ‘rwioqdpw 
191 ‘©IwrdpiB liCqtajq 


.v’ouvoMiuraai aoj sso^fyjjsans jo xsam siz 
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PhUkAltmida, 180 
PiRstcaia 
FicruiaidA, 234 
Ficiio acid. 226 
Fwryl chloride. 236 
129 

Piperariua. 208 
Piperidina, 213 
Pi(>erosal, 03 
Pipennuldoxinie, 239 
IVx»jiis hydrochloride, 195 
Propioneldebydc. 67 
Propiouamids, 178 
Fropionanilide, 191 
Fropionje acid, 68 
ai^ydride, 69 
Piopionitrilc. 240 
PiopioDyl chloride, 1 50 
Propiophenone, 02 
Propyl acetate^ 106 
alcohols, 34 
broioidea, 142 
chlorides, 144 
v£>6idt», 111 

Fropylene dibronude, 146 
di^oride, 145 
Pyridine, 214 
^togaB^ 60 
triacetate, 111 
tnmethyl ether, 122 
Pyromucio acid, 72 
Pyruvic acid, 66 

Quinhydrooe, 98 
Quinidme, 246, 246 
Quinine. 246, 246 
Quinol, 61 
diaeetate, 111 
dibenzoate. 111 
dimethyl ether, 123 
Quinoline, 214 
Quinonl, 96 

PeeoroinOl, 60 
diacetat^ 107 
dihenroate, 111 
dimethyl ether, 120 

Saccharin, 266 
soluble. 251 
Saltole. 120 
wo-. 120 
Sa]Uaii,94 

Sahcylaldehyde, 64 


Salioylaande, 183 
Selk^lanBuia, 181 
SaUeylio acid, 79 
Salicylaulphonio acid, 167 
SaloUllO _ 

'^S^icarbaride hydrochloride, 184 
Soluble befbitone, 174 
phenobarbitone, 174 
Starch, 93 
Steane acid, 76 
Stilbeoe, 126 
Strychnine, 246, 248 
Styrene, 129 
Succinamide, 180 
Sucoinanilide, 202 
Succinic acid, 71 
anhydride, 71 
Succimmidc, 179 
Sucrose, 93 
Sulphanilio acid, 261 
Sulpharsphenamme, 260 
Sulphonal, 163 
Sulpboaalicyho acid, 167 

Tannic acid, 61 
Taltario amX 74 
Terephthaho add, 78 
Tei^nned, 36 
Teipin hydrate, 129 
Tetiahiomoeth^e, 146 
Tetraohloroethane, 146 
TetoadUoroethyleivo, 14S 
Tetraohlorcphthahc acid, 136 
Tettahydro^phUi^ne, 129 
Tetronal, 163 
Theobromine, 243 
Iheophyllme, 242 
Thiocarbanilide, 253 
Thiourea, 254 
Thymol. 48 

p-toluenesidphoiiate, 162 
Tohdins, 192 
Toluene. 116 
Bulphochloitdes, 159 
Bnlphonaroidee, 256 
Bulphonanilide, 257 
Bulphonie add^ 159 
sulpbotoliiididee, 257 
Toluio amda, 78, 77 
Toluidmee. 187, 188, 189 
ToIiuutnJc^ 240 
Toiylenediaiiuoe, 211 

Triacetin, 106 

Tnhromophenol, 137 
TricUoroaoetio acid. 134 
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bxk kki brt# '>»t»Uta W n>i«l \1»* cl vb* 

bo it« Sc {4uo< SECOND YKAD AND 

CAIt <J tbt Tltt* \'tu Dfjic* couiM turacAiioct. 
V if a nUtiX clUnjt to mii»h tV<» 
a R<ctl flart-U cci luiJ StL<J«c(l «»1I /loJ 

atol IS ibt rtruQt itr Ifb^iciaiy c«o4'ikici. 

•rat If Miibur too \t<!v:a.t.c«> cct too btttf. Tb* Lccli 
,hf lolls«<o« s;)eci*J fratuiri ; 

tv;« Dumber ot uU tttUt^notT Ircerporfticf al) 

riDici;'4t« aif iocluiieJ. As *Ubcif t* 4f tci'rtiCD cl thf fcr* 
bees circs 10 Isolitilf rtiy irunipulflios «-iih S «icw to 
llowssc* let x-attouf iTpef ol tciUumeclt uti4 fof tbf tans 
i la <lt((ucst Ubsntoiitf. 

!{ccr»uuf noJ f Jlicicoi iticorr coRcerDtog Ibt iclc^liccot 
c» o( as cxr«it&ttt tsBf bees 

MethoJ bas bees JeicribeJ in luch s c^rat delail bd<J with 
X that a itclcst Will linj it renr fiiRpIfts Jo ibf txptrimrot. 
[uaiptiott wiU icabU bun to lully ctaf p tha i(tittcaci<* ol an 
t. 

Cliax &&4 t}f(tsvalic lablti have beta iliaan to ulia vatioaa 

At tVi* crailDation ftag* ftuilestf are expecteJ to iullfVoow 
lit eitota iraJ* IS detse an expenment. Keepirg tbit lact in 
cauliocf ard tourcei pi etrer have been dealt wiib is delailt. 
I and eahausuve ctdidtm bai been added to enable a atudist 
tbe procetf by Hbicb perceniaea accuiacy can be isertated. 
Otal ouettioof in the lorm cl an taeicixe bat been added at 
•f each expoin1e&^ It it to aiceiiaio wbetber ibe expetimeot 
compUuly ncdmtpcd. 

rora beginnioc any experiment ttudeats ace advittd to 
rclplly tbe iotroduciloo. 

» ate very much IhaDblut to I’rol. II. L, Jam, I’tcl. Btbtri La) 
T. Cbandwani anJ Proi. T.N, Ubainagar, lor giving valuable 
lai ia the prepaiation ol lliie book. Oui tbankt are also due 
iblishtrt Ramesh Dgok Depot and the prmtere, fot briDging 
bock ia seeb a ibwt lime. Suggwtioot towardt ibe improve, 
tbit book will be highly appreciated. 
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PREFACE 


Till back lu» b«a w wMt lb* it^uiumisU »i* 

t(a4(&ti Mbotd iitpittcc (ctlkSc t*uec SCCOND YEAR AND 
THIRD YEAR t/ ibi TYiii Yrar Dffiit* ceuiw *x*ra paiicci. 
Tin bt*V »> ft tsc-iiil ftstiitit lU «»{tnn:4Ctftl 

{irocjtiaf* ia ibi ihoM uo-p!» toJ l«fJ SluJtoti »il) RoJ 
Ibi Koiars) b*l;4ol ia Jb# pxci*ct «5ar UbatUoty ccRj (loE». 
Ibi UcftVreal ii Miibcr too vtiutvicoui t« loo LiUf. Tba book 
patuuti lit (ol]3«ia; tpedi) Icftluirl : 

1. Alueittun^bet ot ttU tai IftMiloi? liiftgTtnit iocotrOfttiBS ftll 
pbri'Cftl ptiacipjti ftia i0Jiu.’rJ. Aa rUbcifttf ilncririicD cf iba ftprft- 
taiu> Lftt btca (ittalo (ftoblilft tftty Tnaftirulattca ftub ft vtfM to 
nuka aa aJIairLac* foi \'fttioi:i lypii ct laiUu-nccU u<J (or tb« timo 
ciprrimrat ia iSitlrreat Ubcratotiri. 

2. Kecciurr ftoi tuHidcoi iHcory coacctoiog tb« tolc^ltgeal 
pnlornraoca of an capcrirntLi b*i been givro. 

5. MtlboA bft* U«» ileKtibtiJ m »t»b ftSttfti <5«ftil ftoi with 
•ud> cJatiiy ibftt ft tIuJeot trill fiDiJ it trry nmpUta Jo ih* exptriment. 
DttftiSed deiuipltoa 'will tnab’.i bun in luKy croip tba totticaciti of no 
expcriairsb 

4. Clear ooj i)iUniaiic Ubtei have bred Jiaiia la take varioui 
obirititUmi. 

3. At tb a groilualioa tUsa uuJrnl I ara axpocIcJ to fultr know 
(be vatiottt eitoit crada ia domg an cipcttRictv^ Krtpirg ibU fact in 
view, prtcautloo* ard tourcri ot met have bern dratt wilb in dctaiU. 
Thotougb and Bxhiualive uiiiutsn ba* beta nddtd to tnabia a ttudrot 
to know tha procut by wbicb pcfceataE* nccuincy can bt incrcaiiril« 

6. Offtt tiUBktiona ia tlia (oiia of aa txeretta bat been addtd at 
iba end of each experiurnb It it In nicer lain ivbetbcr the etptriment 
hat btta compltttiy uadentooil. 

Defore brginoics any etpuimeot ttudanta ara advited to 
itudy carcfuUy iba inUoduciion. 

Wa ara very much thankfut to I’tof. D.L. Jain, rrof. Bthtti Lai, 
I’lof. U. T. Cband want nnJ Prol. T>N> Rbatoogar, for giving valuable 
tugguiiont in tha preparation of tbil book. Out chaokt ate alto dna 
loout publiibera lUmeih Daok Depot and tba printer*, /or'btinging 
out tbit boeV in tuch a short time. Suggestions towatds tba Iroprovt- 
meol of tbit book ivitl be bigbty appreciated, 

Jaa, 196J 
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/mBiH #q IV" ^^ooq »\t{\ ja wsut 
••Aoidaij tpiVMO) inwjssJang •sinij jjoqs ti tjans oj jjocq fiqi jno 
•ojSajiq JO/ 'gJajBtJcJ gq/ pn» jcdsfl qocfl q^gunru ajaqtijqnd /no<n 
gnp os\« gjQ itig ‘Jiooq ait[i /o uo[jtJ«09Jt) giji oi tccijsgSZns 

®iqgiH»A au)Apa JO/ 'jBSsaisqjj 'M'X F'*'* mawpatq^ 'X’CJ 'J^’M 
'l»T 5«'j»a*)OJ<l •nigf 'Tfi '/OJ,/ D| jnjpjogt/i i/onui Ajm gju 

"ttointipoiiac »qi /Ijpjarcs Jt/n/j 

01 paitApV gjs g/tjgptiM lOlKijrailts <ng aaiaojajq sjo/*// 

'poo/tiipan ijJiijduioi n»sq «q 
l«MUji»dx9 gq> jgqiaqM niajiMio o} ti j/ •joaoJtjsd** qata /o pna gq| 

1« pappv oaa / i«q gmiax* o« }o ujio; gq) at taat/aanb /gjQ 

•ptavtaaf aq au Xovtnooa gSvjaaojad qaiqn ^q ifgoojd aqt Mooq o/ 
latpnia « g/qtna oi pappo aa>q «oq uiipiit»sMiin%qta poo qSnOioi/x 
■t/iv/ap Di qpM I [tap aaaq gAnq jojia /o laojnot pat laotinraaJil 'mva 
OJ mj tjqj a jidajN/ 'loa'jttiadia nt aojop oi apt ji tioiia sqi 

M0oq4(tn/ 0| pajoadxa gjt tiaapntt tatji Doijvnptua »qi iv '( 

•iaont.'»Tqo 

tnoiJtA gt^vi 0/ oavjp oaaq a^tq tajqt/ 3iltniait(f ptrt Jt>)3 

'lOioitJadxa 

Bt JO taawmot gqi clitiS <uoj oj tuiq gjqtai |v«i oo'/JtiDfip Pl'tlta 
laatouadxa gql op o/ aidujii Xlax ji pot/ |{iai loapoii v )tql XpJtp qant 
ijHM pot i;t>»p ItalSt qani oj paqijotap o»q ttq 't 

‘BJAiJ oaaq ttqiJauitiadta Bt |0 tJotaijo/Jad 
inaaij/ajt) tqi aa;0Jr«W Ijaaqi loapt/pt pot Jtititaoa<q -j 

’taiio/tioqti /nan/vp B[ toacoffadta 
euiti gqi jo; pri tjoa'xnnitii jo tadjti tnouc-v jo; agavaic;[t or *qtui 
01 »*!*. « qit* ttatitjadtarJi £t«i tttjqnti ojoaut c*»q ctqtnttJ 
'tJdt tqi JO BOildijJijp attjoqt/j 'papn/oat gjt ga/dtictiid /toitiqd 
{/t aotjtndjBooj luiijatip £jojtaijUt ;/)t jo jiqutna •!»] Y I 

: tajnitJ/ (fpadt au>Jie[[0{ iqi latiatiod 
qwq gqx ‘I*!**! ®°> rtofittipi ooj j>qn»t ij tqi, 

•too/ipow XtQitJtqtj Xtp loaiai'l tqi oi tqi 

poij ([It ijt>pnjs •!»{<» ppij twr**** 

Ititra-iaJit »q» loUMtfii i«?ca» « «« tiqj, 

taonw mtT» timoa »>«S»<3 it»x tiitL '“n P UV2A (1X1UA 

OKV ava.l CN'003S « 5$ a t4trpl»il »>» eq» mipnii 

•qi p OOfArtitfttJi gqt jnu Ct ttitvto B»aq l^rcq t»qx 
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